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Using this Guidebook Effectively 



The structure of the TI-80 guidebook and the design of its pages can help you 
find the information you need quickly. Consistent presentation techniques are 
used throughout to make the guidebook easy to use. 



Structure of the The guidebook is designed to teach you how to use the 
Guidebook calculator. 

• Getting Started is a fast-paced, keystroke-by-keystroke 
introduction. 

• Chapter 1 describes general operation and lays the 
foundation for Chapters 2 through 10, which describe 
specific functional areas of the TI-80. Most chapters begin 
with a brief Getting Started introduction. 

• Chapter 11 contains application examples that incorporate 
features from different functional areas of the calculator. 
These examples can help you see how different functional 
areas work together to accomplish meaningful tasks. 

• Chapter 12 describes memory management. 

Page-Design When possible, units of information are presented on a single 

Conventions page or on two facing pages. Several page-design elements 

help you find information quickly. 

• Page headings — The descriptive heading at the top of the 
page or two-page unit identifies the subject of the unit. 

• General text — Just below the page heading, a short 
section of bold text provides general information about 
the subject covered in the unit. 

• Left-column subheadings — Each subheading identifies a 
specific topic or task related to the page or unit subject. 
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• Specific text — The text to the right of a subheading 
presents detailed information about that specific topic or 
task. The information may be presented as paragraphs, 
numbered procedures, bulleted lists, or illustrations. 

• Page "footers" — The bottom of each page shows the 
chapter name, chapter number, and page number. 

Information- Several conventions are used to present information concisely 

Mapping and in an easily referenced format. 

Conventions 

• Numbered procedures — A procedure is a sequence of 
steps that performs a task. In this guidebook, each step is 
numbered in the order in which it is performed. No other 
text in the guidebook is numbered; therefore, when you 
see numbered text, you know you should perform the 
steps sequentially. 

• Lists with bullets — If several items have equal 
importance, or if you may choose one of several 
alternative actions, this guidebook precedes each item 
with a "bullet" (•) to highlight it — like this list. 

• Tables and charts — Sets of related information are 
presented in tables or charts for quick reference. 

• Keystroke examples — The Getting Started examples 
provide keystroke-by-keystroke instructions, as do the 
numerous short examples and several detailed examples 
that are identified with a (jf). 
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Reference Aids Several techniques have been used to help you look up 
specific information when you need it. These include: 



• A chapter table of contents on the first page of each 
chapter, as well as the full table of contents at the front of 
the guidebook. 

• A glossary at the end of this section, defining important 
terms used throughout the guidebook. 

• An alphabetical table of functions and instructions in 
Appendix A, showing their correct formats, how to access 
them, and page references for more information. 

• Information about system variables in Appendix A. 

• A table of error messages in Appendix B, showing the 
messages and their meanings and giving problem-handling 
information. 

• An alphabetical index at the back of the guidebook, listing 
tasks and topics you may need to look up. 



x Introduction 



Glossary 



This glossary provides definitions for important terms that are used throughout 
this guidebook. 



Argument 
Command 

Expression 
Function 

Home Screen 

Instruction 

List 



An argument is an input upon which the value of a function 
depends. 

A command is any entry submitted to the calculator using 
I ENTER | . There are two types of TI-80 commands: instructions 
and expressions. 

An expression is a complete sequence of numbers, variables, 
functions, and their arguments that can be evaluated to a 
single answer. An expression returns the evaluated result to 
ANS. 

A function, which may have arguments, returns a value and 
can be used in an expression. 

A function is also the expression entered in the Y= editor used 
in graphing. 

The Home screen is the primary screen of the TI-80, where 
expressions can be entered and evaluated and instructions 
can be entered and executed. 

An instruction, which may have arguments, initiates an action. 
Instructions are not valid in expressions. An instruction does 
not return a value to ANS. 

A list is a set of values that the TI-80 can use for activities 
such as evaluating a function at multiple values and entering 
statistical data. 



Menu Items 



Menu items are shown on full-screen menus. 
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Pixel A pixel (picture element) is a square dot on the TI-80 display. 

The TI-80 display is 64 pixels wide and 48 pixels high. 

Real Number On the TI-80, real numbers are individual decimal or fraction 
values. 

Value A value is a single decimal or fraction number or a list of 

decimals or fractions. 

Variable A variable is the name given to a location in memory in which 

a value, an expression, a list, or another named item is stored. 
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Getting Started: Do This First! 



Getting Started contains two keystroke-by-keystroke examples — an interest rate 
problem and a volume problem — which Introduce you to some principal 
operating and graphing features of the TI-80. You will learn to use the TI-80 more 
quickly by completing both of these examples first. 
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TI-80 Keyboard 



The keys on the TI-80 are grouped by color and physical layout to allow easy 
location of the key you need. The keys are divided into zones: graphing keys, 
editing keys, advanced function keys, and scientific calculator keys. 




Graphing Keys These keys are most frequently used to access the interactive 
graphing features of the TI-80. 

Editing Keys These keys are most frequently used for editing expressions 

and values. 

Advanced These keys are most frequently used to access the advanced 

Function Keys functions of the TI-80. 

Scientific These keys are most frequently used to access the capabilities 

Calculator Keys of a standard scientific calculator. 
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First Steps 



Before beginning the two sample problems, follow the steps on this page to 
reset the TI-80 to its factory settings. (Resetting the TI-80 erases all previously 
entered data.) This ensures that following the keystrokes in this section 
produces the same actions. 



1. Press [ON] to turn the calculator on. 

If the screen is very dark or blank, adjust the display 
contrast. Press and release 1 2nd I , and then press and 
hold 0 (to make the display lighter) or press and 
hold 0 (to make the display darker). You can press 
ICLEARl to clear the display. 

2. Press and release [2nd], and then press Q5J. (Pressing 

1 2nd I gives you access to the 2nd operations, which are 
printed at the upper left of the keys. MEM is the 
2nd operation of the [5] key.) 

The MEMORY menu is displayed. 

3. Press 3 to select RESET... from the MEMORY menu. 
The MEMORY RESET menu is displayed. 



e- v S L4 T L5 U 

X LI Y L2 Z 

[sTO»-j | 1 | j 2 ] 

OFF MEM ■-' : 



W Fi H H ■ ■ ■ 
TDELETE... 
PRESET... 



TRESET 



RESETTING HENDRY 
ERASES ALL DATA 
AHD PRDGRAHS. 



Press 2 to select RESET from the MEMORY RESET 

menu. The calculator is reset, and the 
MEM CLEARED message is displayed. 



HEH ELEARED 
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TI-80 Menus 



To leave the keyboard uncluttered, the TI-80 uses full-screen menus to display 
many additional operations. The use of specific menus is described in the 
appropriate chapters. 



Displaying a Menu 

When you press a key that displays a menu, such as 
|MATH| , that menu screen temporarily replaces the screen 
where you are working. 

After you make a selection from a menu, you usually are 
returned to the screen where you were. 

Moving from One Menu to Another 

A menu key may display more than one menu name. The 
names appear on the top line. The name of current menu 
is highlighted, and the items in that menu are displayed. 
Use |T| or Q] to display a different menu. 



Selecting an Item from a Menu 

The number of the current item is highlighted. If there are 
more than seven items on the menu, a i appears on the 
last line in place of the : (colon). 

To select from a menu, you can either: 

• Use 0 and 0 to move the cursor to the item, and 
then press I ENTER I . 

• Press the number of the item. 

Note: The tenth item in a menu is number 0. If there are 
more than 10 items, they are numbered A, B, C, etc. To 
select one of these items, press I ALPHA I and then the 
letter. 

Leaving without Making a Selection 

To leave a menu without making a selection: 

• Press 1 2nd I [QUIT] to return to the Home screen. 

• Press ICLEARl to return to the screen where you 
were. 

• Press the key for another screen or menu. 



HUM PRE 
Tt 
!>DEE 

fi:nDERiu( 



HATH imU PRE 

fJHRDUTitrf 

TlIPART 
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ESHIHC 

fiSHAKC 
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Entering a Calculation: Compound Interest 



The TI-80 displays up to 8 1 6-characters lines so that you see an expression and 
its solution together. You can store values to variables, enter multiple 
instructions on one line, and recall previous entries. 

Using trial and error, determine when an amount invested at 6% annual 
compounded interest will double in value. 



1. For the first guess, compute the amount available at 
the end of 10 years. Enter the expression just as you 
would write it. (Use 1000 for the amount.) 

Press 1000 0 1.06 Q 10. 



iOOOxi.Ofi'-iOl 



2. Press I ENTER I to evaluate the expression. 

The answer is shown on the right side of the display. 
The cursor is positioned on the next line, ready for 
you to enter the next expression. 



iOOOxi.Ofi'-iO 

179(1. HJTfiFT 



The next guess should be greater than 10 years. Make 
the next guess 12 years. To calculate the amount after 
12 years, press 1 000 0 1 .06 □ 12, followed by I ENTER I . 



iOOOxi.Ofi'-iO 

1T9Q.B4TG9T 
iOOOxi.Ofi'-iE 
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Continuing a Calculation 



To save keystrokes, you can use the Last Entry feature to recall the last 
expression entered and then edit it for a new calculation. In addition, the next 
expression can be continued from the previous result. 



1. The next guess should be less than, but close to, 12 
years. Compute the amount available at the end of 
11.9 years, using the Last Entry feature. Press [2nd], 
followed by [ENTRY] (the second function of I ENTER I ). 

The last calculated expression is shown on the next 
line of the display. The cursor is positioned at the end 
of the expression. 

2. You can edit the expression. Press Q] to move the 
cursor over the 2. Then type 1 .9 to change 1 2 to 1 1 .9. 
Press I ENTER I to evaluate the expression. 

Note: This process can be continued to obtain a 
solution with the desired accuracy. 



1000x1.06*10 

1790.B4T69T 
1000x1.06*12 

2012.1964T2 
1000x1.06*121 



iOOOxi. 0fi-i0 

1790.B47697 

1000*1. 06*12 

2012.196472 

1000x1.06*11.9 

20O0.E0ET16 



You can continue a calculation using the result of the 
last calculation. For example, if the final amount 
determined above is to be divided among seven 
people, how much would each person get? 

To divide the last calculation by seven, press {±\ 7, 
followed by I ENTER I . 

As soon as you press [T], ANS/ is displayed at the 
beginning of the new expression. ANS is a variable 
that contains the last calculated result. In this case, 
ANS contains 2000.505716. 



1790.B47697 

1000X1. 06*12 

2012. 196472 

1000X1.06*11.9 

2O00.E0ET16 
2HE.TH6E309 
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Defining a Function: Box with Lid 



Take an 8 1 /2"x1 1 " sheet of paper and cut X by X squares from two corners and X 
by (X+B) rectangles from the other two corners. Now fold the paper into a box 
with lid. What X would give the maximum volume V of a box made in this way? 
Use tables and graphs to determine the solution. 



Begin by defining a function that describes the 
volume of the box. 



From the diagram: 



2X + A = W 
2X + 2B = L 
V = A B X 



Substituting: V = (W - 2X) (L / 2 - X) X 



X 






A 








X 


B 


X 


B 


^— 


I 




^ 



If necessary, press IMODEl 0 I ENTER I to change the 
MODE to FLOAT. Then press [2nd] [QUIT] ICLEARl to 
return to the Home screen and clear it. 



Press 8.5 [ST(> 
the paper. 



I ALPHA W I ENTER I to store the width of 



Press 1 1 [STO^I IALPHAI L I ENTER I to store the length of 
the paper. 



2. You define functions for tables and graphs on the Y= 
edit screen. 



Press 0 to access this screen. 



Enter the function for volume as Y1 . Press (T| I ALPHA I 

w R 2 ED m m [alpha] l □ 2 □ ED □ ED HES 

to define function Y1 in terms of X. (ED lets you 
enter X quickly without pressing IALPHAI .) 

The = sign is highlighted to show that Y1 is selected. 



H.E-5-H 






E.S 


ii->L 






ii 


■ 





Vi= 
Y4= 



V1E(H-EK)(L^£-K) 
K 

Y4= 
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Defining a Table of Values 



The table feature of the TI-80 provides numeric information about a function. 
Use a table of values from the previously defined function to estimate an answer 
to the problem. 



Press [2nd] [TBLSET] (above IWINDOWD to display the 
TABLE SETUP screen. 

Press I ENTER I to accept TBLMIN=0. 



Press .5 I ENTER I to define the table increment ATBL=.5. 



4. Press [2nd] [TABLE] (above [GRAPH]) to display the table. 

Note that the maximum value is around 1 .5, between 
1 and 2. 



Press and hold 0 to scroll the table until the sign 
change appears. Note that the maximum length of X 
for this problem occurs where the sign of Y1 
(volume) becomes negative. 



6. Press [2nd] [TBLSET]. Note that TBLMIN has changed to 
reflect the first line of the table you last displayed. 



TABLE SETUP 
TELHiri=(" 
aTBL=.5I 



i 
1.5 

£ 



J£L. 



IT 
IB. 75 

33 

31.5 







-d! — 




3 


IB. 75 


3.5 


10.5 


A 


3 


4.5 


-£.£5 




-3.75 





TABLE SETUP 
TELHin=£.E 
aTBL=.5 
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Zooming In on the Table 



You can adjust the way a table is displayed to get more detailed information 
about any defined function. By varying the value of ATBL, you can "zoom in" on 
the table. 



1. Adjust the table setup to get a more accurate 

estimate of the maximum size of the cutout. Press 1 
I ENTER I to set TBLMIN. Press .1 to set ATbl. 



2. Press [2nd] [TABLE], 



Use 0 and 0 to scroll the table. Note that the 
maximum value displayed is 33.072, which occurs at 
X=1 .6. The maximum occurs at 1 .5<X<1 .7. 



TABLE SETUP 
TBLHin=i 
aTBL=.l 



1-H 



1.2 
1.3 
1.4 



31.476 
32.214 
32. TIB 

11 











1.4 


32. TIB 


1.5 


33 


1.6 


33.0T2 


l.T 


32.946 




32.634 


!■!=!. a 
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Press Und] [TBLSET]. Press 1.5 I ENTER I to set TBLMIN. 
Press .01 [ENTERl to set ATBL. 



5. Press [2nd] [TABLE] and use El and 0 to scroll the table. 
Two "equal" maximum values are shown, 33.074 at 
X=1.58 and X=1.59. 



Press 0 or 0 to move the cursor to 1 .58. Press [7] to 
move the cursor into the Y1 column. The bottom line 
of the display shows the value of Y1 at 1 .58 in full 
precision, 33.073824. 



7. Press 0 to display the "other" maximum. The value 
of Y1 at 1 .59 in full precision is 33.073908. This 
would be the maximum volume of the box if you 
could cut your piece of paper at .01-inch increments. 



TABLE SETUP 
TBLHin=i.E 
aTBL=.0i 



t±t- 

i.ET 
i.EB 
i.£9 
i.b 



"lubB 
33.072 
33. 07 A 
33. 07 A 
33.072 
33.06H 







i.h 

1.E7 
i.EB 
i.EB 
i.b 


33.072 


33.072 
33.06B 


Vi=33.0T3B£J 







i.h 

1.E7 
i.EB 
i.EB 
i.b 


33.072 
33. 07 A 


m& 

33.06B 


Vi=33.0T3B0B 
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Changing the Viewing Window 



The viewing window defines the portion of the coordinate plane that appears in 
the display. The values of the Window variables determine the size of the 
viewing window. You can view and change these values. 



1. Press IWINDOWI to display the Window variables edit 
screen. You can view and edit the values of the 
Window variables here. 



The standard Window variables define the viewing 
window as shown. XMIN, XMAX, YMIN, and YMAX 
define the boundaries of the display. XSCL and YSCL 
define the distance between tick marks on the X and 
Y axes. 



HiriDDH 
KHin=-iO 
KHflK=10 
KSCL=i 
YHin=-iO 
YHftK=iO 
VSCL=i 



XMAX 
I YSCL 



2. Press 0 [ENTER I to define XMIN. 

3. You can enter expressions to define values in the 
window editor. Press 

8.5 m 2. 



4. Press I ENTER I . The expression is evaluated, and 4.25 is 
stored in XMAX. Press I ENTER I to accept XSCL as 1. 



Press 0 1 ENTER I 40 1 ENTER I 1 0 1 ENTER I to define the Y 
Window variables. 



HIDDDH 
KHin=0 

::mm::=b. e -si 

KSCL=i 

YHin=-io 

YHftH=iO 
VSCL=i 



HiriDDH 

XHin=o 

KHAK=4.££ 

KSCL=i 

VHin=0 

YHAK=40 

VSCL=10 
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Displaying and Tracing the Graph 



Now that you have defined the function to be graphed and the window in which 
to graph it, you can display and explore the graph. You can trace along a 
function with TRACE. 



1. Press IGRAPHl to graph the selected function in the 



The graph of Y1 =(W-2X)(L/2-X)X is shown in the 
display. 



2. Press 0 once to display the free-moving cursor just 
to the right of the center of the screen. The bottom 
line of the display shows the X- and Y-coordinate 
values for the position of the graph cursor. 



3. Use 0, 0, 0, and S to position the free-moving 
cursor at the apparent maximum of the function. 

As you move the cursor, X- and Y-coordinate values 
are updated continually to reflect the cursor position. 



4. Press |TRACE| . The Trace cursor appears on the Y1 
function. 1 in the upper right corner of the display 
shows that the cursor is on Y1 . As you press 0 and 
0, you trace along Y1 , one X dot at a time, evaluating 
Y1 at each X. 




5. Press 0 and 0 until you are on the maximum Y 
value. This is the maximum of Y1 (X) for the X pixels. 
(There may be a maximum value "in between" 
pixels.) 
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Zooming In on the Graph 



You can magnify the viewing window around a specific location using the Zoom 
instructions to help identify maximums, minimums, roots, and intersections of 
functions. 



1. Press IZOOMl to display the ZOOM menu. 

This menu is typical of TI-80 menus. To select an 
item, you may either press the number to the left of 
the item, or you may press Q until the item number is 
highlighted and then press [ENTER I . 



To ZOOM IN, press 2. The graph is displayed again. 
The cursor has changed to indicate that you are using 
a Zoom instruction. 



3. Use S, 0, S> and 0 to position the cursor near the 
maximum value on the function, and press I ENTER I . 

The new viewing window is displayed. It has been 
adjusted in both the X and Y directions by factors of 
4, the values for Zoom factors. 



Press IWINDOWI to display the new window variable 
values. 



□ !'! 

TZDDH in 

:=:zddh DUT 
•4: zdeeihhl 
eszsquare 
e: zl'Thtidhrd 
tiztrig 




K=i.5TfifiY=33.043 



uincDU 

KHin=i. 0453629. . 
KHAK=2.iOTB629.. 
KSCL=i 

YHin=2B. 0434TB. . 
YHAK=3B. 0434TB.. 
YSCL=iO 
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Other TI-80 Features 



Getting Started has introduced you to basic calculator operation and the table 
and function graphing features of the TI-80. The remainder of this Guidebook 
describes these features in more detail and also covers other capabilities of the 
Tl 80. 



Fractions You can enter fractions directly from the keyboard and 

perform calculations with fractions. You can convert between 
fractions and their decimal equivalents. In MANSIMP mode, 
you can simplify fractions step-by-step. The TI-80 tells you 
when a fraction can be simplified and shows the common 
factor after simplification (Chapter 3). 

Graphing You can store, graph, and analyze up to four functions 

(Chapter 4) and up to three parametric functions (Chapter 5). 
You can use Draw operations to annotate graphs (Chapter 7). 

Tables You can create function evaluation tables to analyze multiple 

functions simultaneously (Chapter 6). 

Lists You can enter and save up to six lists for use in statistical 

analysis. You also can use lists to evaluate expressions at 
multiple values simultaneously (Chapter 8). 

Statistics You can perform one-variable and two-variable list-based 

statistical analysis, including regression analysis, and plot the 
data as histograms, points, x-y lines, or box-and-whisker plots. 
You can define and save three statistical plot definitions 
(Chapter 9). 

Programming You can enter and save programs that include extensive 
control and inpmVoutput instructions (Chapter 10) 
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Chapter 1 : Operating the TI-80 



This chapter describes the TI-80 and provides general information about its 
operation. 



Chapter Turning the TI-80 On and Off .U2 

Contents Setting the Display Contrast 1-3 

The Display 14 

Entering Expressions and Instructions 1-6 

The Edit Keys 1-8 

Setting Modes \U) 

TI-80 Modes [l¥ 

Variable Names 1-12 

Storing and Recalling Variable Values 1 1-13 

Last Entry I I 1-14 

Last Answer 1-16 

TI-80 Menus tlAl 

The VARS and Y-VARS Menus \ 1A9 

EOS (Equation Operating System) 1-20 



Error Conditions . 



1-22 
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Turning the TI-80 On and Off 



To turn the TI-80 on, press the [on] key. To turn it off, press and release [2nd], and 
then press [off]. After about five minutes without any activity, the APD™ 
(Automatic Power Down™) feature turns the TI-80 off automatically. 



Press [ON] to turn the TI-80 on. 

• If you pressed 1 2nd I [OFF] to turn the calculator off, the 
display shows the Home screen as it was when you last 
used it, and errors are cleared. 

• If APD turned the calculator off, the display returns to the 
same screen or editor in which you left it. See "APD 
(Automatic Power Down)" below. 

Turning the Press and release 1 2nd I , and then press [OFF] to turn the TI-80 

Calculator Off off. 

• Any error condition is cleared. 

• All settings and memory contents are retained by the 
Constant Memory™ feature. 

To prolong the life of the batteries, APD turns the TI-80 off 
automatically after several minutes without any activity. When 
you press [M] , the calculator shows the same screen or editor 
in which you left it. 

• If an error message was displayed when APD turned the 
TI-80 off, the error is cleared, and the display returns to a 
blank line on the Home screen. 

• If a menu was displayed, the display returns to the screen 
or editor from which you called the menu. 

All settings and memory contents are retained by the Constant 
Memory feature. 

Note: APD does not occur if a calculation or program is in 
progress, unless the program is paused. 

Batteries The TI-80 uses two CR2032 lithium batteries. To replace the 

batteries without losing any information stored in memory, 
follow the directions in Appendix B. 



Turning the 
Calculator On 



APD™ 
(Automatic 
Power Down™) 
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Setting the Display Contrast 



The brightness and contrast of the display depend on room lighting, battery 
freshness, viewing angle, and the adjustment of the display contrast. The 
contrast setting is retained in memory when the TI-80 is turned off. 



You can adjust the display contrast to suit your viewing angle 
and lighting conditions. As you adjust the contrast setting, the 
display becomes lighter or darker. A highlighted number in the 
upper right corner changes to indicate the current contrast 
setting; 0 is the lightest, and 9 is the darkest. 

To adjust the display contrast: 

1. Press and release the 1 2nd I key. 

2. Use one of two keys: 

• To increase the contrast (darken the screen), press and 
holdH. 

• To decrease the contrast (lighten the screen), press and 
holdH. 

Note: The display may become completely blank if you adjust 
the contrast setting too low. If this happens, press and release 
[2nd], and then press and hold 0 until the display reappears. 

When to Replace As you use the TI-80, the battery voltage will gradually drop, 
Batteries and the display will dim. You can adjust the contrast to darken 

the display when this happens. If the display is dim and 
adjusting the contrast to level 9 does not make it dark enough, 
you should replace the batteries. Refer to Appendix B for 
instructions on how to change the batteries. 

Note: After you change batteries, the display contrast may 
appear very dark. Press and release 1 2nd I , and then press and 
hold 0 to lighten the display. 



Adjusting the 
Display Contrast 
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The Display 



The TI-80 displays both text and graphs. Graphs are described in Chapters 4 and 5. 



Home Screen 



Displaying 
Entries and 
Answers 



The primary screen of the TI-80 is the Home screen. You enter 
instructions to be executed, expressions to be evaluated, and 
see the results on the Home screen. 

When text is displayed, the TI-80 screen can show a maximum 
of eight lines with 16 characters each. 

• If all lines of the display are filled, text "scrolls" off the top 
of the display. 

• If an expression on the Home screen, the Y= editor 
(Chapter 4), or the program editor (Chapter 10) is longer 
than one line, it wraps to the beginning of the next line. 

• On numeric editors such as the Window screen 
(Chapter 4), an expression scrolls to the left and right. 

When an entry is executed on the Home screen, the answer is 
displayed on the right side of the next line. 



2£Z 



fi2£ 



Entry 
Answer 



The mode settings (pages 1-9 through 1-11) control the way 
the calculator interprets expressions and displays answers. 

If an answer is too long to display in its entirety, you can press 
[7] and Q] to scroll the answer so that you can view all of it. In 
the second example below, the open brace without a 
corresponding close brace indicates that the list is too long to 
be displayed in its entirety. 



£i 2 3J 



Li 
L2 

i2 25 £.0624 9.0 
L2 

2£ £.0624 9.0E4J 



Entry 
Answer 

Answer 

Answer (scrolled) 



Returning to the To return to the Home screen from any other screen, press 
Home Screen [2nd] [QUIT]. 
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Display Cursors In most cases, the appearance of the cursor indicates what 
will happen when you press the next key. 



Cursor 


Appearance 


Meaning 


Entry 


Blinking ■ 


The next keystroke is 
entered at the cursor; it 
types over any character. 


INS (insert) 


Blinking _ 


The next keystroke is 
inserted at the cursor. 


2nd 


Blinking Q 


The next keystroke is a 2nd 
operation. 


ALPHA 


Blinking 0 


The next keystroke is an 
alphabetic character. 


memory "full" 


Checkerboard 
rectangle 


You have entered the 
maximum number of 
characters in a name, or 
memory is full. 



Graphs and the screens for viewing and editing tables and lists 
have different cursors, which are described in the appropriate 
chapters. 

Busy Indicator When the TI-80 is calculating or graphing, a vertical line 

shows in the upper right of the display as a busy indicator. 
During a pause in a program, the busy indicator is a dotted 
line. 
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Entering Expressions and Instructions 



In most places where a value is required, you can use an expression to enter the 
value. You can enter instructions, which initiate an action, on the Home screen 
or in the program editor (Chapter 10). 



Expressions An expression is a complete sequence of numbers, variables, 

functions, and their arguments that evaluate to a single 
answer. For example, jir 2 is an expression. On the TI-80, you 
enter an expression in the same order as you would write it. 

You can create expressions on the Home screen to calculate 
an answer. In most places where a value is required, you can 
use an expression to enter the value. 

Entering an To create an expression, you enter numbers, variables, and 

Expression functions from the keyboard and menus. An expression is 

completed when you press I ENTER I , regardless of the cursor 
location. The entire expression is evaluated according to 
Equation Operating System (EOS™) rules, and then the 
answer is displayed. 

Note: EOS rules determine the order in which operations are 
completed (page 1-20). 

Most TI-80 functions and operations are symbols with several 
characters in them. You must enter the symbol from the 
keyboard or menu. You cannot spell it out. For example, to 
calculate the log of 45, you must press I L0 G I 4 5. You cannot 
type in the letters LOG. (If you type LOG, the TI-80 interprets 
the entry as implied multiplication of the variables L, O, and G.) 

S] Calculate 3.76 + (-7.9 + ^5) + 2 log45. 



3.76 [B CD E3 7.9 0 

[Ml [V ] 5 HE] 2 [log] 45 
I ENTER I 



LOG 4£ 



Multiple Entries To enter more than one expression or instruction on a line, 
on a Line separate them with a colon (:). They are all stored together in 

Last Entry (page 1-15). 



£->ftS2->BSA'B 



2.5 
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To enter a number in scientific notation: 

1. Type the part of the number that precedes the exponent. 
This value can be an expression. 

2. Press [2nd] [EE]. E is displayed. 

3. If the exponent is negative, press [0, and then type the 
exponent, which can be one or two digits. 



Entering a number in scientific notation does not cause the 
answers to be displayed in scientific notation. The display 
format is determined by the mode settings (pages 1-9 through 
1-11) and the size of the number. 

A function returns a value. For example, ■=-, x, -, +, V", and LOG 
are functions. Some functions take more than one argument, 
which is indicated by a ( at the end of the name. MIN( requires 
two arguments in this example: MIN(5,8). 

An instruction initiates an action. For example, CLRDRAW is 
an instruction that clears any drawn elements from a graph. 
Instructions cannot be used in expressions. Some instructions 
take more than one argument, which is indicated by a ( at the 
end of the name. LINE( requires four arguments in this 
example: LINE(1, 1,3,3). 

While the busy indicator is displayed, indicating that a 
calculation or a graph is in progress, you can press [M] to stop 
the calculation. (There may be a delay.) 
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The Edit Keys 



The arrow keys near the upper right of the keyboard control the movement of 
the cursor. In normal entry, a keystroke types over the character or characters 
at the position of the cursor. The (del) and (2nd] [ins] keys delete or insert 
characters. 



Key(s) 


Action(s) 


E or [7] 


Moves the cursor within an expression. These keys repeat 




when you hold them down. 


HorH 


Moves the cursor between lines within an expression. These 




keys repeat when you hold them down. 




• On the top line of an expression on the Home screen, 0 




mnvps tVip nir^nr tn trip ripcyi Turin it oftVip PYTifp^inn 




• On the bottom line of an expression on the Home screen, 




1 w 1 TYIfrcrpC tVlP PllTCnT tn tVlP PTlH rtf tflP P Y Tt TP SI CI fin 
| | lllUVCa LllC tlUOUl LU LllC CI l\J. v ) I LI LC CAUI C531U11. 




Moves the cursor to the beginning of an expression. 


ma 


Moves the cursor to the end of an expression. 


[ ENTER I 


Evaluates an expression or executes an instruction. 


ICLEARl 


• On a line with text on the Home screen, clears (blanks) the 




current line. 




• On a blank line on the Home screen, clears everything on 




the Home screen. 




• In an editor, clears (blanks) the expression or value where 




the cursor is located; it does not store a zero. 


|UbL| 


Deletes the character at the cursor. 1 his key repeats. 


[2nd] [INS] 


Lets you insert characters at the underline cursor. To end 




incorHfin two c c 1 Onrll MMQ rw o fiircnr 1zpt7 
ULacI L1U1L, JJIcOo [ ^llU | LIIMuJ Ul a. LLII&IJI IvCj. 


[2nd] 


Next key press is a 2nd operation (the gold-colored label 


printed to the left above a key). The cursor changes to Q. To 




cancel 2nd, press |2nd| again. 


1 A 1 DU A 1 

lALrHAI 


Next key press is an ALPHA character (the light gray 




character to the right above a key). The cursor changes to A. 




To cancel ALPHA, press IALPHAI or a cursor key. 


[2nd] [A-LOCK] 


Sets ALPHA-LOCK; each subsequent key press results in an 




ALPHA character. The cursor changes to 0. To cancel 




ALPHA-LOCK, press [ALPHAl. 


m 


Allows you to enter an X in FUNC mode or a T in PARAM 




mode without pressing IALPHAI first. 
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Setting Modes 



Modes control how numbers and graphs are displayed and interpreted by the 
calculator. Mode settings are retained by the Constant Memory feature when the 
TI-80 is turned off. 



Checking MODE Press IMODEl to display the MODE screen. The current settings 
Settings are highlighted. The settings are described on the following 

pages. 



Changing MODE 
Settings 



Leaving the 
MODE Screen 



Setting a Mode 
from a Program 



NORMAL SCI 
FLOAT 0123456789 
RADIAN DEGREE 
a^b/c b/c 
AUTOSIMP MANSIMP 
FUNC PARAM 
CONNECTED DOT 
SEQUENTIAL SIMUL 



Numeric display format. 
Number of decimal places. 
Unit of angle measure. 
Type of fraction display. 
Whether to simplify fractions. 
Type of graphing. 
Whether to connect graph points. 
Whether to plot simultaneously. 



To change the mode setting: 

1. Press 0 or 0 to move the cursor to the line of the setting 
that you want to change. The setting that the cursor is on 
blinks. 

2. Press 0 or 0 to move the cursor to the setting that you 
want. 



3. Press I ENTER I. 



To leave the MODE screen: 

• Press the appropriate keys to go to another screen. 

• Press 1 2nd I [QUIT] or [CLEARl to return to the Home screen. 

You can set a mode from a program by entering the name of 
the mode as an instruction; for example, FUNC or FLOAT. 
From a blank line in the program editor (Chapter 10), press 
IMODEl to display a menu of the mode names, and then select 
the name. The name is copied to the cursor location. 
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TI-80 Modes 



The TI-80 has eight mode settings. They control how numeric entries are 
interpreted, how answers are calculated or displayed, and how graphs appear in 
the display. Modes are set on the MODE screen (page 1-9). 



Notation formats affect only how an answer is displayed on 
the Home screen. Numeric answers can be displayed with up 
to 10 digits and a two-digit exponent. You can enter a number 
in any format. 

NORMAL display format is the way in which we usually 
express decimal numbers, with digits to the left and right of 
the decimal, as in 12345.67. 

SCI (scientific) notation expresses numbers in two parts. The 
significant digits can be displayed with one digit to the left of 
the decimal. The appropriate power of 10 displays to the right 
of e, as in 1.234567 e 4. 

Note: If you select normal display format, but the answer 
cannot be displayed in 10 digits or the absolute value is less 
than .001, the TI-80 displays the answer in scientific notation. 

FLOAT Decimal settings affect only how an answer is displayed on 

Fixed Decimal the Home screen. You can enter a number in any format. The 
decimal settings apply to both notation formats. 

FLOAT (floating) decimal setting displays up to 10 digits, plus 
the sign and decimal. 

The fixed decimal setting lets you select the number of digits 
(0 to 9) to be displayed to the right of the decimal. The 
displayed value is rounded based on the number of digits you 
selected. The actual value is stored and used in calculations. 
Place the cursor on the number of decimal digits you want, 
and press [ENTER I . 

Note: In the program editor, the format for fixed decimal 
settings is FIX n. Enter n as an integer from 0 to 9. The mode 
is changed to fixed decimal when the program is executed. 



NORMAL 
SCI 
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The angle mode controls: 

• How the calculator interprets angle arguments in SIN, 
COS, TAN, and polar-to-rectangular conversions. 

• How the calculator returns angle answers to SIN -1 , COS" 1 , 
TAN- 1 , and rectangular-to-polar conversions. 

RADIAN mode interprets angle arguments as radians and 
returns angle answers in radians. 

DEGREE mode interprets angle arguments as degrees and 
returns angle answers in degrees. 

aJolc displays fraction results as mixed numbers; for 
example, the result of 1 /3 + 4/3 is displayed as 1 ^2/3. 

b/c displays fraction results as simple fractions; for example, 
the result of 1/3 + 4/3 is displayed as 5/3. 

AUTOSIMP automatically simplifies fraction results to their 
lowest terms before displaying them; for example, the result 
of 2/6 + 2/6 is displayed as 2/3. 

MANSIMP displays fraction results without automatic 
simplification; for example, the result of 2/6 + 2/6 is 
displayed as 4/6. 

FUNC (function) graphing plots functions where Y is 
expressed in terms of X (Chapter 4). 

PARAM (parametric) graphing plots relations where X and Y 
are each expressed in terms of T (Chapter 5). 

CONNECTED draws line segments between the calculated 
points of the selected functions. 

DOT plots only the calculated points of the selected functions. 

SEQUENTIAL graphing evaluates and plots one function 
completely before the next function is evaluated and plotted. 

SIMUL (simultaneous) graphing evaluates and plots all 
selected functions for a single value of X, one at a time. In 
Parametric mode, X and Y are selected pairs. They are 
evaluated and plotted a T value at a time. 
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Variable Names 



On the TI-80 you can enter, name, and use several types of data: numeric values 
(Including fractions), lists, functions, and statistical plots. 

Variables and The TI-80 uses both user-assigned and pre-assigned names for 
Defined Items variables and other items saved in memory. 



Variable Type 


Names 


Numeric values 


A, B, Z, 6 (single character only). 


(including fractions) 




Lists 


L1 , L2, L3, L4, L5, L6 (on the 




keyboard). 


Functions 


Y1 , Y2, Y3, Y4 (on the Y= editor in 




FUNC mode). 


Parametric equations 


X1t/Y1t X2t/Y2t, X3T/Y3T (ontheY= 




editor in PARAM mode). 


Statistical plots 


PL0T1 , PL0T2, PL0T3 (on the 




STAT PLOTS menu). 


System variables 


XMIN, XMAX, and others (on various 




menus). 



Programs have user-defined names also and share memory 
with variables. Program names can be up to seven characters 
long. Programs are entered and edited from the program 
editor (Chapter 10). 

You can store to lists (Chapter 8), system variables such as 
XMAX (Chapter 4) or TBLMIN (Chapter 6), and all Y= 
functions (Chapters 4 and 5) from the Home screen or from a 
program. You can store to lists (Chapters 8 and 9) and 
functions (Chapters 4 and 5) from editors. You can also store 
to a list element (Chapter 8). 

For more information about system variables, see Appendix A. 
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Storing and Recalling Variable Values 



Values are stored to and recalled from memory using variable names. When an 
expression containing the name of a variable is evaluated, the value of the 
variable at that time is used. 



Storing Values in 
a Variable 



Displaying a 
Variable Value 



Using a Variable 
in an Expression 



You can store a value to a variable from the Home screen or a 
program using the ISTOH key. Begin on a blank line. 



Enter the value that you want to store (this can be an 
expression). 

Press ISTOI . The symbol * is copied to the cursor location. 



Press IALPHAI and then the single letter of the variable to 
which you want to store the value. 



Press I ENTER I . If you entered an expression, it is evaluated. 
The value is stored in the variable. 



21 



To display the value of a variable, enter the variable name on a 
blank line on the Home screen, and then press I ENTER I . You can 
enter the name of the variable in one of the following ways: 



• Press IALPHAI and the letter of the variable (for user-defined 
variables). 

• Press 1 2nd I and the name of the list. 

• Press I VARS I and select the type and name of the variable 
(for system variables). 

• Press 1 2nd I [Y-VARS] and select the type and name of the 
function. 

To use the current value of a variable in an expression, just 
enter the variable name in the expression. 



2J 

Li-E 



42 

£15 25 SEI 
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Last Entry 



When you press I enter I on the Home screen to evaluate an expression or execute 
an instruction, the expression or instruction is stored in an area called Last 
Entry, which you can recall. When you turn the TI-80 off, Last Entry is retained in 
memory. 



Using Last Entry 



Displaying a 
Previous Entry 



You can recall Last Entry and edit it from the Home screen. 
Press |2nd| [ENTRY]. The current line is cleared, and the Last 
Entry is copied to the line. The cursor is positioned at the end 
of the entry. Because the TI-80 updates the Last Entry storage 
area only when you press I ENTER I , you can recall the previous 
entry even if you have begun entering the next expression. 
However, when you recall Last Entry, it replaces what you 
have typed. 



507 

I ENTER I 
[2nd] [ENTRY] 



12 



The TI-80 keeps previous entries (up to a total of 80 bytes) in 
Last Entry. You can display and edit those entries by 
continuing to press 1 2nd I [ENTRY] . Last Entry displays previous 
entries in a loop, beginning with newest entry and moving to 
the oldest entry. Once the oldest item is displayed, 1 2nd I [ENTRY] 
displays the newest item again. 



1 [sTo^ 

I ENTER I 



2[STf> 



I ENTER I 



3[STf> 



IALPHAI A 
IALPHAI B 
IALPHAI C 



I ENTER I 



[2nd] [ENTRY] 



i->A 






1 


2->B 






2 








3 


3->CI 





When you press 1 2nd I [ENTRY] again, the previous item replaces 
the item on the current line. 



i->A 






1 


2->B 






2 


2->C 






3 


2->BI 





fail [ENTRY] 
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Re-executing the To execute Last Entry, press I ENTER I on a blank line on the 
Previous Entry Home screen. The entry is executed, but it does not display 
again. 



OlSTO^l I ALPHA I N 
I ENTER I 



I ALPHA I N [+] 1 [STO^I IALPHAI N 
I ENTER I 
I ENTER I 
I ENTER I 



o->n 
n+i->n 



Multiple Entries To enter more than one expression or instruction on a line, 
on a Line separate them with a colon (:). They are all stored together in 

Last Entry. 

If the previous entry contained more than one expression or 
instruction, separated with a colon (page 1-6), they all are 
recalled. You can recall all entries on a line, edit any of them, 
and then execute all of them. 



Using the equation A=7ir 2 , use trial and error to find the radius 
of a circle that covers 200 square centimeters. Use 8 as your 
first guess. 



8IST0H IALPHAI R[2ndl TO 
[2nd I IjcI IALPHAI Rf^l 
1 ENTER I 
[2nd] [ENTRY] 


£0i.0fii9E9B 




Now try this. 


[2nd] [3 7 Und] [INS] .95 
1 ENTER I 


20i.0fil929B 

t.9e->r:tcr: 

15B.E56E09T 





Continue until the answer is as accurate as you want. 
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Last Answer 



When an expression is evaluated successfully from the Home screen or from a 
program, the TI-80 stores the answer to a variable, ANS (Last Answer). ANS may 
be a decimal number, a fraction, or a list. When you turn the TI-80 off, the value 
in ANS is retained in memory. 



Using Last You can use the variable ANS to represent the last answer in 

Answer (ANS) in most places. When you press [2nd] [ANS], the variable name ANS 
an Expression is copied to the cursor location. When the expression is 

evaluated, the TI-80 uses the value of ANS in the calculation. 



Calculate the area of a garden plot that is 1.7 meters by 4.2 
meters. Then calculate the yield per square meter if the plot 
produces a total of 147 tomatoes. 



1.7 0 4.2 



I ENTER I 



147 0 [2nd] [ANS] 



I ENTER I 



7.14 

147'AnS 

20.EBB23929 



Continuing an 
Expression 



You can use the value in ANS as the first entry in the next 
expression without entering the value again or pressing [2nd] 
[AIMS]. On a blank line on the Home screen, enter the function. 
The TI-80 "types" the variable name ANS followed by the 
function. 



5B2 

I ENTER I 
B 9.9 

I ENTER I 



£'2 



2.E 
24.79 



Storing Answers To store an answer, store ANS to a variable before you 
evaluate another expression. 

Calculate the area of a circle of radius 5 meters. Then 
calculate the volume of a cylinder of radius 5 meters and 
height 3.3 meters. Store the result in the variable V. 



\M W 5 EH 

I ENTER I 



jjjjj 3.3 
I ENTER I 



[STO^ [ALPHA] V 
I ENTER I 



7B.£39Bifi34 

An;*;.; 

299.1B13939 

ftns->u 

299.1B13959 



1-16 Operating the TI-80 



TI-80 Menus 



To leave the keyboard uncluttered, the TI-80 uses full-screen menus to give you 
access to many additional operations. The use of specific menus is described in 
the appropriate chapters. 



Moving from One Some menu keys, such as [MATH] , display more than one menu. 
Menu to Another The names of the menus appear on the top line. The current 
menu is highlighted and the items in that menu are displayed. 

Press 0 or 0 to move the cursor to a different menu. 

The number of the current item is highlighted. If there are 
more than seven items on the menu, a i appears on the last 
line in place of the : (colon) between the menu number and 
name. Menu items, such as VARS WINDOW, that end in ... 
(ellipsis marks) display another menu. 

There are two methods of selecting from a menu. 

• Press the number of the item you want to select. 

• Press 0 and 0 to move the cursor to the item you want to 
select, and then press [ENTER I . 

Calculate 3^27. 

1. Press [MAThI to display the MATH menu. 



mil nuH pre 
EBTriTT 

G:nDERiu( 

To select 3 4 , you may either press 4 or press 0 00 
I ENTER | . 

Enter 27, and then press I ENTER I to evaluate the expression. 



2 



Selecting an Item 
from a Menu 




2. 
3. 
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Leaving a Menu There are several ways to leave a menu without making a 
without Making a selection from the menu. 

Selection . . 

• To return to the Home screen, press 1 2nd I [QUITJ. 

• To return to the screen where you were, press I CLE AR I . 

• To display a different menu, press the appropriate key, 
such as IZOOMl . 

• To select another screen, press the appropriate key, such 
as [WINDOW] . 
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The VARS and Y-VARS Menus 



You may want to use the names of system variables (such as XMIN) and 
functions (such as Y1) in an expression. You may also want to store values 
directly to those variables. Use the VARS or Y-VARS menus to access the 
names. 



VARS Menu The VARS menu displays the names of window variables such 

as XMIN and TSTEP, statistics variables such as x and Q1 , and 
table variables such as TBLMIN. 



Press I VARS I to display the VARS menu. Some of the items 
display more than one menu of variable names. 



VARS 



WINDOW. . . Names of X, Y, and T variables. 
STATISTICS... X/Y, I, EQ, and BOX variables. 
TABLE... TBLMIN and ATBL variables. 

SIMPFACTOR... Factor last used by ►SIMP function. 



Y-VARS Menu 



Copying a Name 
from a VARS or 
Y-VARS Menu 



The Y-VARS menus display the names of functions and the 
instructions to select or deselect functions from a program or 
the Home screen. 

Press [2nd] [Y-VARS] to display the Y-VARS menu. Then press 0 
or [T] to select the type of variable you want. 

Y Displays a menu of names of Yn functions. 
XT/YT Displays a menu of names of XwT/YrtT equations. 
ON/OFF Lets you select/deselect functions. 

To copy a variable name from a VARS or Y-VARS menu: 

1. Press [VARSl or [2nd] [Y-VARS]. The VARS or Y-VARS menu is 
displayed. 

2. Select the type of variable you want. 



3. Press I ENTER I to select the name you want from the menu. It 
is copied to the cursor location. 
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EOS (Equation Operating System) 



The Equation Operating System (EOS™) defines the order of operations for the 
calculator — that is, the order in which the TI-80 evaluates functions in 
expressions. EOS lets you enter numbers and functions in a simple, 
straightforward sequence. 

Order of A function returns a value. EOS evaluates the functions in an 

Evaluation expression in the following order. 



1 


Functions that are entered after the argument, such as 




A2 0-1 22' 4";° 2ir r and ►'SIMP 


2 


PoWPI*Q ; 1 ri (\ Y'f \( \\ ^ ClipVl 9? rtT" ^ 

1 UVVC1B (11 III IUU15) oLll. ll (to £ in* Ui \J v • 


3 


TmrtlipH TTiiilti'nlipiitiri'n \xrhprp tl"ip sippotiH sifOiiTnpni" i^i a 

11 1 IIJIICVJ. 1LLU1L1JJ111_.«,L1w11 VV1LC1C LI LC orl A 71 LU dl g LLi 1 1C1 LL 13 <X 




number, variable name, or list, or begins with an open 




parenthesis, such as 4A, (A+B)4, or 4(A+B). 


4 


Single-argument functions that precede the argument, 




such as -A -<[R1 SIN B nr LOG "? 


5 


Implied multiplication where the second argument is a 




multi-argument function or a single-argument function 




that precedes the argument, such as 2NDERIV(A 2 ,A,6) or 




ASIN 2. 


6 


Permutations (nPr) and combinations (nCr). 


7 


Multiplication and division (including INT-r). 


8 


Addition and subtraction. 


9 


Test functions, such as > or <. 


10 


Conversion functions: ►FRAC, ►DEC, ►a^b/c, and ►b/c. 



Within a priority group, EOS evaluates functions from left to 
right. However, two or more single-argument functions that 
precede the same argument are evaluated from right to left. 
For example, SIN FPART LN 8 is evaluated as 
SIN(FPART(LN 8)). 

Calculations within a pair of parentheses are evaluated first. 
Multi-argument functions, such as NDERIV(A 2 ,A,6), are 
evaluated as they are encountered. 

The conversion functions ►FRAC, *DEC, ►a^b/c, and ►b/c 

can be used only at the end of a command line with one 
exception: they can be followed by a store instruction. 
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Implied The TI-80 recognizes implied multiplication. For example, it 

Multiplication understands 2ji, 4SIN 45, 5(1 +2), and (2x5)7 as implied 
multiplication. 



Parentheses All calculations inside a pair of parentheses are completed 

first. For example, in the expression 4(1+2), EOS first 
evaluates the portion inside the parentheses, 1 +2, and then 
multiplies the answer, 3, by 4. 

You can omit any right (closing) parenthesis at the end of an 
expression. All "open" parenthetical elements are closed 
automatically at the end of an expression and preceding the ■> 
(store) or display-conversion instructions. 

Note: Parentheses are also used to enclose the arguments for 
certain functions, for example, NDERIV(A 2 ,A,6). In these 
cases, parentheses do not indicate implied multiplication. 

Negation To enter a negative number, use the negation function. Press 

[Hi, and then enter the number. On the TI-80, negation is in the 
fourth group in the EOS hierarchy. Functions in the first 
group, such as squaring, are evaluated before negation. 

For example, -X 2 is a negative number (or 0); -9 2 is -81 . Use 
parentheses to square a negative number: ("9) 2 . 



"4 

( 

A 

"fl!( "ft)! 

-ifi 

Note: Use the Q key for subtraction and the 0] key for 
negation. If you press Q to enter a negative number, as in 9 0 
Q 7, or if you press 0] to indicate subtraction, as in 9 [H] 7, it 
is an error. If you press I ALPHA I A 0] IALPHAI B, it is interpreted 
as implied multiplication (A x-B). 
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Error Conditions 



The TI-80 detects any errors at the time it evaluates an expression, executes an 
instruction, plots a graph, or stores a value. Calculations stop and an error 
message with a menu is displayed immediately. Error codes and conditions are 
described in detail in Appendix B. 



Diagnosing an 
Error 



If the TI-80 detects an error, it displays the error screen. 



Correcting an 
Error 



FHGDTD 
SlQUIT 



The top line indicates the general type of error, such as 
SYNTAX or DOMAIN. For additional information about each 
error message, see Appendix B. 

• If you select GOTO, the cursor is displayed at the location 
where the error was detected. 

Note: If a syntax error was detected in the contents of a 
Y= function during program execution, GOTO returns the 
user to the Y= editor, not to the program. 



• If you select QUIT, or press 1 2nd I [QUIT] or ICLEAR l, you return 
to the Home screen. 

To correct an error: 

1. Note the type of the error. 

2. Select GOTO, if that option is available; and look at the 
expression for syntax errors, especially at and before the 
cursor location. 

3. If the error in the expression is not readily apparent, turn 
to Appendix B, and read the information about the error 
message. 



4. Correct the expression. 
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Chapter 2: Math, Angle, and Test Operations 



This chapter describes the math, angle, and relational operations that are 
available on the TI-80. The most commonly used functions are accessed from 
the keyboard; others are accessed through menus. 



Chapter Getting Started: Lottery Chances 
Contents Using the TI-80 Functions 

Keyboard Math Operations 

MATH MATH Operations 



2-2 



2-3 



2-4 



2-7 

MATH NUM (Number) Operations 2-10 

MATH PRB (Probability) Operations 2-12 

ANGLE Operations 2-14 

TEST (Relational) Operations 2-16 
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Getting Started: Lottery Chances 



Getting Started is a fast-paced introduction. Read the chapter for details. 

Suppose you want to enter a lottery where six numbers will be drawn out of 50. 
To win, you must pick all six numbers (in any order). What is the probability of 
winning if you buy one ticket? What is the probability of winning if you buy five 
tickets? 



1. Determine the number of combinations possible. On 
the Home screen, press 50 to enter the total number of 
items. Press |MATH| [7] to display the MATH PRB menu. 
Press 3 to select nCr. Press 6 to enter the number of 
items selected. 



Press I ENTER I to evaluate the expression. This is the 
total number of possible combinations of 6 numbers 
drawn from a set of 50 numbers. With one ticket, you 
have one chance in 15,890,700 of winning. 



To calculate the probability of winning with one 
ticket, press 1 {±\ [2nd] [ANS] I ENTER I . The answer is too 
large to display in fixed notation; therefore, it is shown 
in scientific notation. 0.00000006292988981 is the 
decimal equivalent. 

To calculate the probability of winning with five 
tickets, press 0 5 1 ENTER I . Again, the answer is too 
small to display in fixed notation. The decimal 
equivalent is 0.000000314649449. 



£0 r,D- b 



£0 r.Cr- b 



19B90T00 



£0 r.Cr b 

i£B90T00 

fans 



50 r.Cr b 

i£B90T00 

fans 

G.2929BB9B1E-B 
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Using the TI-80 Functions 



This page contains some general information you should know about the TI-80 
functions described in Chapter 1. 



Using Lists with 
Functions 



Using Fractions 
with Functions 



Functions that are valid for lists return a list calculated on an 
element-by-element basis. If two lists are used in the same 
expression, they must be the same length. For more 
information about lists, see Chapter 8. 



t4 62- 



<2 A fil 

Some math functions (+, -, x, /, x 2 , ►b/c, ►a.-.b/c, ►DEC) 

accept fractions as input values. All other functions convert 
fractions to decimals before operating on them. For more 
information about fractions, see Chapter 3. 



sin i« 

.47942EE3B6 
.bbbbbbbbbT 
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Keyboard Math Operations 



The most commonly used math functions are on the keyboard. The keyboard 
math operations can be used with decimal numbers, fractions (except as noted), 
expressions, and lists. 



The basic arithmetic functions are: addition [+], subtraction Q, 
multiplication [x], and division [£]. Each argument for these 
functions can be a list. 

value A+valueB, valueA-valueB, 
value AxvalueB, valueA/valueB 

b 

Trig Functions The trigonometric functions are interpreted according to the 
current RADIAN/DEGREE mode setting. (Refer to page 1-9 for 
instructions on changing the mode setting.) For example, 
SIN 30 in RADIAN mode returns .9880316241; in DEGREE 

mode, it returns .5. Each argument for the trigonometric 
functions may be a list. 

SIN value, COS value, TAN value 

SIN -1 , COS -1 , and TAN -1 are the inverse trig functions (arcsine, 
arccosine, and arctangent). 

SIN- 1 value, COS" 1 value, TAN- 1 value 

RADIAN Mode 
CDS (TC-'Z) 

0 

CDS' AOS 

i.ETOTSfiSET 

(sin a)!+(cns e) 
z 

i 

_1 (Inverse) " 1 (inverse, 0) may be used with numbers, expressions, or 

lists. The multiplicative inverse is the equivalent of the 
reciprocal, 1/x. 

valued 



El 

.1 

i4j£Jl 

■[.IE .51 



+ (Add) 
- (Subtract) 
x (Multiply) 
/ (Divide) 
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A (Power) A (power, Q), 2 (square, and V~ (square root, [2nd] [v]) may 

2 (Square) be used with decimal numbers, fractions, expressions, or lists. 

V (Square Root) When used with a fraction, -J returns a decimal number. 

value* power, value 2 , Rvalue 

Note: Raising a negative number to a noninteger power can 
result in a complex number, which returns an error. 



LOG 

10 A 

LN 



till 

j fins 

IS 

[i B 27> 

These functions find the logarithm |L0G| , power of ten 1 2nd I [10*], 
and natural log [LN] of the specified value or list of values. 

LOG value, W^power, LN value 



LOG bb 

i.B19£4393fi 

66 

Ln 

e A ( 1 2nd I [e A ]) returns the constant e raised to a power or list of 
powers. e A 1 returns the value of the constant e. 

empower 



14B.413iE9i 
£.TiB£BiB2B 
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(Negation) 



- (negation, 0) returns the negative of a number, expression, 
or list. The narrow negation symbol (-) distinguishes negation 
from the subtraction or minus (-). 



-value 

EOS rules (Chapter 1) determine when negation is evaluated. 
For example, -A 2 returns a negative number because squaring 
is evaluated before negation. Use parentheses to square a 
negated number, ("A) 2 . 

{■J J -A Alt 

ABS ABS (absolute value, 1 2nd I [ABS]) returns the absolute value of a 

number, expression, or list. 

ABS value 



AES -EES 

£56 

fiBS -E.S7J 

re (Pi) Pi (l2nd] [71]) is stored as a constant in the TI-80. Press [2nd] [71] 

to copy the symbol tc to the cursor location. The number 
3.141592654 is displayed for tc, but 3.1415926535898 is used 
internally in calculations. 

ETC 

fi.2B3iH£30T 
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MATH MATH Operations 



To display the MATH MATH menu, press (math]. When you select a menu item, the 
name is copied to the cursor location. Functions that are valid for lists return a 
list calculated on an element-by-element basis. 



MATH MATH MATH NUM PRB 



1 : 


INT* 


Displays quotient and remainder. 


2: 


► DEC 


Displays answer in decimal form. 


3: 


3 


Cube. 


4: 


V 


Cube root. 


5: 


H 


n th r0 ot. 


6: 


NDERIVt 


Numerical derivative. 



INT-r On the Home screen or from a program, INT-r (integer divide, 

MATH MATH, item 1) returns the quotient (or quotient and 
remainder) resulting from the division of two integers. Each 
argument can be a list. 

integer AWiT-rintegerB 

When INT-r is executed on the Home screen, it displays the 
symbols Q= for the quotient and R= for the remainder. 

Note: If INT-r- is embedded in an expression, Q= and R= may 
not be displayed. 

When used with lists, INT-r returns a list of quotients only. 

If the result of INT-r is used in subsequent calculations, the 
remainder is dropped, and only the quotient is used. 

The quotient from INT-r is returned to ANS. 



9 IHTt 












F;=i 






s iriT-r 




T 


£ IflTT 








{£ 
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► DEC 



3 (Cube) 



►DEC (convert to decimal, MATH MATH, item 2) displays an 
answer in decimal form. ►DEC can only be used after a value 
and at the end of an expression, value can be a list. 

TOiweMJEC 
expression^DEC 



i*2+W3 

3 (cube, MATH MATH, item 3) returns the cube of a number, 
expression, or list. 

value 3 



3 V~ (Cube Root) 



X V (Root) 



•[B 27 64 12E3- 



•V (cube root, MATH MATH, item 4) returns the cube root of a 
number, expression, or list. 

•V value 



3KHj27j64j12£J 
I £2 5 4 EJ| 



X V~ (root, MATH MATH, item 5) returns the n"' real root of a 
number, expression, or list. 

n' k root x 4value 



I £1 2 3 J 
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NDERIV( NDERIV( (numerical derivative, MATH MATH, item 6) returns 

an approximate derivative of an expression with respect to a 
specified variable, given the value at which to calculate the 
derivative, and e (optional; if none is specified, 1 E"3 is used). 

NDERIV (expression, variable, value) or 
NDER\\l(expression,variable,value,e) 

NDERIV( uses the symmetric difference quotient method (as 
shown in the formula below), which approximates the 
numerical derivative value as the slope of the secant line 
through the points: 

f(X+e)-f(X-e) 

f (x) = 

2e 

As e gets smaller, the approximation usually gets more 
accurate. 



TE.OOOOOi 

OOOii 

TE 

Because of the method used, NDERIV( can return a false 
derivative value at a nondifferentiable point. 
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MATH NUM (Number) Operations 



To display the MATH NUM menu, press I math I |T|. When you select a menu item, 
the name is copied to the cursor location. Functions that are valid for lists return 
a list calculated on an element-by-element basis. 



MATH NUM MATH NUM PRB 



1 


R0UND( 


Round. 


2 


I PART 


Integer part. 


3 


FPART 


Fractional part. 


4 


INT 


Greatest integer. 


5 


MI N ( 


Minimum value. 


6 


MAX( 


Maximum value. 


7 


REMAI NDER( 


Remainder of a division result. 



ROUND( 



IPART 
FPART 



INT 



ROUND( (MATH NUM, item 1) returns a number, expression, 
or list rounded to a specified number of decimals (<9). If the 
number of decimals is omitted, the number is rounded to the 
digits that are displayed, a maximum of 10 digits. 



Round(i> alue,#decimals) 



Round(value) 



RnuncK tc-j 4 :■ 

3.1416 

RnunrjcJCjiijEjSJ 

[3.1 3.14 3.14ZJ 



1234£fiTB9012->C 
1.234EfiTH9*il 
C-RDUnD(C) 

12 

i234EfiTH9012-123 
4SSTB9000 

12 



IPART (integer part, MATH NUM, item 2) returns the integer 
part or parts of a number, expression, or list. FPART 
(fractional part, MATH NUM, item 3) returns the fractional 
part or parts of a number, expression, or list. 

IPART value FPART value 



■23 



IPART "23. 4£ 
IPART i£.2j -2.fi]- 

{£ -23- 



FPART "23. 4£ 

-.4E 

FPART {£.2j -2.fi J 
1.2 -.6} 



INT (greatest integer, MATH NUM, item 4) returns the largest 
integer less than or equal to a number, expression, or list. The 
value is the same as IPART for nonnegative numbers and 
negative integers, but one integer less than IPART for negative 
noninteger numbers. 
INT value 



HIT "23. 4E 
IfiT 23.45 



-24 

23 
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MIN( 
MAX( 



remainder; 



MIN( (minimum value, MATH NUM, item 5) returns the smaller 
of two values or the smallest element in a list. If two lists are 
compared, it returns a list of the smaller of each pair of 
elements. If a list and a value are compared, it compares each 
element in the list to the value. 

MAX( (maximum value, MATH NUM, item 6) returns the larger 
of two values or the largest element in a list. If two lists are 
compared, it returns a list of the larger of each pair of 
elements. If a list and a value are compared, it compares each 
element in the list to the value. 



M I N (raiweA ,valueB) 

mti{list) 

Wm(listA,listB) 

M\ti(value,list) 

M\N(list,value) 



MAX(valueA,valueB) 

MAX{list) 

MAX{listA,listB) 

MAX(value,list) 

MAX(list,value) 



Hint 3j 2+2) 

3 

£3 A Alt 
HflKt -IA? E? fiJ ) 

b 



Note: MIN( and MAX( are also available on the LIST MATH 

menu. 

REMAINDER( (MATH NUM, item 7) returns the remainder 
resulting from the division of two integers, each of which can 
be a list. (See INT-r, page 2-7.) 

REMA\NDER{valueA,valueB) REMMNDER{listA,listB) 
REMA\NDER(value,list) REMA\NDER(list,value) 

If a list is used as one or both arguments, the result is a list of 
remainders. 



F;EHHiriDEF;i: 10? A J 

2 

REHAIIlDERt-IiEjifi 
jITJjE) 

£0 i 2J 
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MATH PRB (Probability) Operations 



To display the MATH PRB menu, press |math| 0. When you select a menu item, 
the name is copied to the cursor location. Functions that are valid for lists return 
a list calculated on an element-by-element basis. 



MATH PRB 
Menu 



MATH NUM PRB 



1 


RAND 


Random number generator. 


2 


nPr 


Number of permutations. 


3 


nCr 


Number of combinations. 


4 


i 


Factorial. 


5 


RAN D I NT ( 


Random integer generator. 



RAND 



RAND (random number, MATH PRB, item 1) generates and 
returns a random number greater than 0 and less than 1 (as in 
the first example below). A random number is generated from 
a seed value. To control a random number sequence, first 
store an integer seed value in RAND. In the second example 
below, 1 is stored to RAND so that the TI-80 uses 1 as the seed 
value for generating random numbers. 



RrtflD 



.£9£fifi0££ 
.049E99B3S 
.BTfi£T£fi91 
■ 077S4B4B4 



i->RflnD 
F; H n D 



.601079504 
.B3B032464 
.4B39ET029 
.00Tfifii9fi9 



Note: When you reset the TI-80, RAND is set to the factory 
seed value, which is 0. 
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nPr 
nCr 



(Factorial) 



RANDINT( 



nPr (number of permutations, MATH PRB, item 2) returns the 
number of permutations of items taken number at a time. 
items and number must be nonnegative integers. Both items 
and number can be lists. 

nCr (number of combinations, MATH PRB, item 3) returns the 
number of combinations of items taken number at a time. 
items and number must be nonnegative integers. Both items 
and number can be lists. 

items nPr number 
items nCr number 



£ r.P(- £ 

10 

I r,D- £ 

10 
£1 3J 



! (factorial, MATH PRB, item 4) returns the factorial of a 
positive integer or list of integers between 0 and 69. 

valuel 



b! 

TEO 

RANDINT( (random integer, MATH PRB, item 5) generates a 
random integer within a specified range. It requires two 
arguments: the lower and upper boundaries of the range (in 
any order). Both arguments must be integers. Both arguments 
can be negative. Both arguments can be lists. 

RANDINT(fow)er, upper) 



F; a n d i n t ■: l? h j+Rfin 
Dinnijfi) 

A 

F; a n [■ i n t ■: zi* e? si? 
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ANGLE Operations 



To display the ANGLE menu, press [2nd] [angle]. The ANGLE menu displays angle 
indicators and instructions. When you select an item from the menu, the name is 
copied to the cursor location. 



ANGLE 


ANGLE 




Menu 


1 


o 


Degree notation. 




2 


r 


Radian notation. 




3 


R*Pr( 


Returns r, given X and Y. 




4 


R>-P0( 


Returns 9, given X and Y. 




5 


P*Rx( 


Returns x, given R and 0. 




6 


P^Ryt 


Returns y, given R and 0. 



°(Degree) ° (degree, ANGLE, item 1) lets you designate an angle or list of 

angles as degrees, regardless of the current angle mode 
setting. In RADIAN mode, ° can also be used to convert 
degrees to radians. 
value 0 

RADIAN Mode 



Sin AZ' 

.TOUOfiTHiE 
Sin «?30j90J" 

:o .e a 



AZ' 



.7BE39B1634 



(Radians) r (radians, ANGLE, item 2) lets you designate an angle or list 

of angles as radians, regardless of the current angle mode 
setting. In DEGREE mode, r can also be used to convert 
radians to degrees. 

value* 



DEGREE Mode 



Sin (.TZsAV 

. TOTiOfiTBii: 
Sin «jTCy£jr 

£0 II 



AS 
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R*Pr( 
R>-P9( 
P>-Rx( 
P>-Ry( 



Note: When converting from one coordinate system to the 
other, be sure that the angle mode setting, DEGREE or 
RADIAN, is appropriate for your angle measurements. (Press 
I MODE I to check the current setting.) 

R^-Pr( (ANGLE, item 3) converts the given rectangular 
coordinates to polar coordinates and returns r. 

R^PG( (ANGLE, item 4) converts the given rectangular 
coordinates to polar coordinates and returns 9. 

Both X and Y can be lists. 

R*Pr(X,F) 
R*-PQ{X,Y) 

RADIAN Mode 



1 



P*-Rx( (ANGLE, item 5) converts the given polar coordinates 
to rectangular coordinates and returns x. 

P^Ry( (ANGLE, item 6) converts the given polar coordinates 
to rectangular coordinates and returns y. 

Both R and 9 can be lists. 



P*Rx(i?,9) 
P>-Ry(i?,9) 

RADIAN Mode 
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TEST (Relational) Operations 



To display the TEST menu, press [2nd] [TEST]. When you select from the menu, the 
name is copied to the cursor location. These functions are valid for lists; they 
return a list calculated on an element-by-element basis. 



TEST Menu TEST True if : 

1 : = Equal. 

2 : t Not equal to. 

3 : > Greater than. 

4 : > Greater than or equal to. 

5 : < Less than. 

6 : < Less than or equal to. 



> 

> 
< 

< 



Using Tests 



Relational operators compare valueA and valueB and return 1 
if the test is true or 0 if the test is false. valueA and valueB can 
be numbers, expressions, or lists. 

Relational operators are often used in programs to control 
program flow and in graphing to control the graph of a 
function over specific values. 

valueA=valueB 
valueA^valueB 
valueA>valueB 
valueA>valueB 
valueA<valueB 
valueA<valueB 



2E=2fi 

0 

{i i oj 

Relational operators are evaluated after mathematical 
functions according to EOS rules (Chapter 1). 

• The expression 2+2=2+3 returns 0. The TI-80 does the 
addition first because of EOS rules, and then it compares 4 
to 5. 

• The expression 2+(2=2)+3 returns 6. The TI-80 first 
performs the relational test because it is in parentheses; 
then it adds 2, 1, and 3. 



2-16 Math, Angle, and Test Operations 



Chapter 3: Fractions 



This chapter describes how to use the fraction operations on the TI-80. 



Chapter Getting Started: Working with Fractions JK2 

Contents Setting Modes for Fraction Results 3-4 

Entering and Using Fractions in Calculations 3-6 

The FRACTION Menu 3-8 
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Getting Started: Working with Fractions 



Getting Started is a fast-paced introduction. Read the chapter for details. 

Enter the expression 1 6/27 + 1 1/9. Evaluate the expression, simplify the result, 
and then use the conversion options on the FRACTION menu to convert the 
result. 



This example is performed in MANSIMP (manual simplification) mode. MANSIMP 
mode is especially useful for students when they are learning fraction concepts. 
When MANSIMP mode is selected, the ►SIMP function (from the FRACTION 

menu) can be used to simplify fractions step-by-step. 



1. Select MANSIMP mode. 



From the Home screen, press 1 1 2nd I [UNITj 6 1 2nd I [b/c] 
27 [+] 1 [2nd] [UN IT J 1 [2nd] [b/c] 9 to enter the mixed- 
fraction expression, 1 6/27 + 1 1/9. 



Press I ENTER I to evaluate the expression. The i 
indicates that the fraction can be simplified. 



Press [FRACl 1 to select ►SIMP (simplify). ANS^SIMP 
is copied to the cursor location. 



5. Press I ENTER I to simplify the fraction. 

In MANSIMP mode, the TI-80 uses the lowest 
common factor for simplification. The simplification 
factor is displayed. The i preceding the result 
indicates that the fraction can be simplified further. 
Continue pressing I ENTER I until i is no longer 
displayed. 



Jjll SCI 

0i234£fiTH9 

DEGREE 
fc*C 




DDT 
SIMUL 



iufi«T+iui« 

+£..9«T 



liriSN-SIMP 



i u fi«T+iui« 
flllSfrSIHP 

FACTDR=3 

FACTDR=3 



3-2 Fractions 



The TI-80 uses the lowest common factor for simplification. If you want to 
choose the simplification factor yourself, you can enter it as part of the 
expression. 



Press ICLEARl to clear the screen. Reenter the 
expression, or press (2nd] [ENTRY] until you see the 
expression 1 ^6/27 + 1 u 1 /9. 



7. Press [2nd] H [2nd] [INS] \T\ \M □ □ 9 HI- This adds the 
simplification factor 9 and places the expression in 
parentheses. 



8. Press IFRACI 1 to copy ►SIMP to the cursor location. 



Press I ENTER I to simplify the fraction result. The 
simplification factor is displayed. 



10. Press [2nd] [ANS] [FRAC] 2 I ENTER I to convert the mixed 
fraction result to a simple fraction. 



11. Press [2nd] [ANS] [FRACl 5 [ENTER] to convert the fraction 
result to its decimal equivalent. 



lubiHiT+iuiH 1 ? 



(iufi«T+iui«jF) 



(iufi«T+iui«?SJ 
► SIHP 



(iufi«T+iui«?SJ 
► SIHP 

FACTDR=9 



(iufi«T+iu 




► SIHP 








FACTDR=9 




rtriSHH 1 .: 









► SIHP 
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Ansn^c 

flnS^DEC 

1. 333333333 
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Setting Modes for Fraction Results 



From the MODE screen, you can select simplification and display format options 
for fraction results. 



AUTOSIMP Mode 
with b/c and 
a u b/c Modes 



AUTOSIMP mode simplifies fractions automatically. 
Simplification takes place before the expression is evaluated. 
Then the result is simplified to its lowest terms. For example, 
1 2/1 6 is simplified to 3/4 when you press | ENTER I . 

There are two formats for displaying fractions results. 

• b/c mode displays fraction results in simple-fraction (a 
fraction without a whole number) format; for example, 
25/4. 



££*100t££*£O 



TO*£O+10*40 



3*4 



33*£0 



ajQIc displays fraction results in mixed-fraction (a whole 
number with a fraction) format; for example 5 3/4. 



££*100t££*£O 

3*4 

70*50+10*40 

1*13*20 



3-4 Fractions 



MANSIMP Mode MANSIMP mode lets you simplify fractions manually. 

with a u b/c Mode MANSIMP was designed for teaching and learning fractions 
concepts. In MANSIMP mode, you can simplify fractions and 
the results of expressions using fractions, step-by-step. 

When a fraction result is not expressed in its lowest terms, a 
down arrow (4-) is displayed to remind you that you can 
simplify the result. Use ►SIMP from the FRACTION menu to 
simplify the fraction. You can then use ►b/c or ►a.-.b/c to 
change the display format of the fraction result. 

*iui3<M£00 

Typically, you use the MANSIMP simplification mode with the 
►a^b/c display format mode for teaching or learning fraction 
concepts. The display format of fraction results can vary when 
you are using MANSIMP and ►a.-.b/c. 

• When you simply enter a fraction and press I ENTER I . the 
format in which you entered the fraction is preserved. 

• When you add or subtract using a mixed fraction, 
calculation takes place on the whole-number and 
fractional part of the mixed-fraction separately. The result 
is displayed as a mixed fraction. 

• When you multiply or divide using a mixed fraction, the 
result is displayed as a simple fraction. 

*21« 
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Entering and Using Fractions in Calculations 



The TI-80 lets you enter fractions directly from the keyboard. 

Entering Simple A simple fraction is a fraction with no whole-number part; for 
Fractions example, 3/4 or 4/3. 

To enter a simple fraction: 

1. Enter the numerator (up to six digits), and then press 1 2nd I 
[b/c]. 

2. Enter the denominator (up to and including 1000). 

For example, press 2 1 2nd I [b/c] 3 to enter 2/3. 

Entering Mixed A mixed fraction is fraction that has both a whole-number and 
Fractions a fractional part; for example 1 1/3. 

To enter a mixed fraction: 

1. Enter the units (up to three digits), and then press [2nd] 
[UNITj. 

2. Enter the numerator (up to three digits), and then press 
[2nd] [b/c]. 

3. Enter the denominator (up to and including 1000). 
For example, press 5 [2nd] [UN IT J 2 [2nd] [b/c] 3 to enter 5 2/3. 



3-6 Fractions 



In general, you can use fractions in expressions just as you would use other 
numbers. The results of the expressions, however, may or may not be fractions. 



Using Fractions 
in Expressions 



The absolute value of a fraction on the TI-80 cannot be >1000. 

EEL EL EEL E3, EEL EH, and [2nd] [ABS] accept fraction entries 
and return fraction results. If the absolute value of a fraction 
result is >1000, or if the results of operations with these 
functions are not within the limits shown on page 3-6, the 
results are given in decimal form. 

Other functions accept fraction entries, but convert them to 
decimal form before operating on them. The results are given 
in decimal form. For example, 4 4/9 returns .6666666667, not 
2/3. 

If you use ►SIMP with a fraction that has been converted to a 
decimal, an error occurs. 

If an expression contains both a fraction and a decimal 
number, the result is displayed as a decimal number. 

You can also enter fractions in a list, but the results are 
returned as decimal values. 



i„l«+.2£ 

i.TE 
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The FRACTION Menu 



To display the FRACTION menu, press IFRACI . The menu items let you simplify 
and convert fractions. When you select a menu item, the name is copied to the 
cursor location. 



FRACTION Menu FRACTION 



Simplifying 

Fractions 

►SIMP 



1 : ►SIMP Simplifies the fraction. 

2 : ►b / c Converts to a simple fraction. 

3 : ► a ,_, b / c Converts to a mixed fraction. 

4 : ► F R AC Converts a decimal to a fraction based on mode. 

5 : ►DEC Converts a fraction to a decimal. 

►SIMP (simplify fraction, FRACTION, item 1) simplifies the 
specified fraction and displays it, along with the simplification 
factor. 

Note: ►SIMP can only be used in MANSIMP mode. 

You have two options for simplifying fractions. 

• You can let the calculator simplify the fraction, step-by- 
step, using the lowest common factor (LCF). 

fraction>-S\fAP 



10M.00*SIHP 

FACTI]fi=£ 
AriSKIHP 

FACTI]R=£ 



mo 



You can choose a factor (an integer) for simplifying the 
fraction. 

(fractionJ r acto7~)>$\ M P 



FACTDR=S 
CAnSjEJ^SIHP 

1*10 

FACTDR=£ 



Both simplification options update the variable FACTOR. 



3-8 Fractions 



Converting 
Simple and 
Mixed Fractions 
►b/c 
►a^b/c 



►b/c (convert to simple fraction, FRACTION, item 2) converts 
value to a simple fraction. 

►a^b/c (convert to mixed fraction, item 3) converts value to a 
mixed fraction. 

miwe^b/c 
value*-aJoic 



Ans*t#c 



iyi« 



Both ►b/c and ►a^b/c can be used only at the end of an 

expression. A ■> flSTOQ instruction, however, can follow them. 
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Converting 
Decimals and 
Fractions 
►FRAC 
►DEC 



►FRAC (convert to fraction, FRACTION, item 4) converts a 
decimal value to its fraction equivalent and displays it. The 
decimal may be a number, expression, or list. 

In MANSIMP mode, ►FRAC first attempts to return a fraction 
in terms of lOths, lOOths, or lOOOths. If this is not possible, 
►FRAC converts the decimal to its fraction equivalent as it 
would in AUTOSIMP mode. If the value cannot be converted 
or if the denominator of the equivalent fraction is greater than 
1000, the decimal equivalent is returned. 

The form of the ►FRAC result depends on the current fraction 
display format. For example, 1 .25 ►FRAC returns 1 1/4 if 
a^b/c is selected or 5/4 if b/c is selected. 

If the decimal value for ►FRAC is a list, the list is displayed as 
fractions, but it is still stored internally in decimal form. 

►DEC (convert to decimal, FRACTION, item 5) converts a 
fraction value to its decimal form and displays it. 

decimal>FRAC 
fi-action>DEC 



AUTOSIMP & a^b/c 



AUTOSIMP & b/c 



AllSfrDEE 

i.B 

M Til" N- F F; M C 

MANSIMP & a^b/c 



AIlSfrDEE 
AllSfrFRAE 

MANSIMP & b/c 



WE 
i.B 

WE 



AllSMJEE 
AhS^FRAE 



i.B 

4iuB^10 



A1)SMEE 
AIlSfrFRAE 



•iiB^iO 
i.B 
-MBHid 



Both ►FRAC and ►DEC are valid only at the end of an 

expression. A * ( ISTOQ instruction, however, can follow them. 
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Chapter 4: Function Graphing 



This chapter describes function graphing on the TI-80 in detail. It also lays the 
foundation for using the parametric graphing features described in Chapter 5. 



Chapter Getting Started: Graphing a Circle 

Contents Defining a Graph 

Setting Graph Modes 

Defining Functions in the Y= List 

Evaluating Y= Functions in Expressions 

Selecting Functions 

Defining the Viewing Window 





4-2 




4-3 




4-4 




4-5 




4-7 




4-8 




4-9 


4-11 


4-12 


4-13 


4-15 


4-18 
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Getting Started: Graphing a Circle 



Getting Started is a fast-paced introduction. Read the chapter for details. 

Graph a circle of radius 10, centered on the origin in the standard viewing 
window. To graph a circle, you must enter separate formulas for the upper and 
lower portions of the circle. Then use ZSQUARE to adjust the display to make 
the functions appear as a circle. 



Make sure that your TI-80 is in FUNC mode and all 
STAT PLOTS are turned off. 

1. Press 0 to display the Y= edit screen. Press 1 2nd I [v~] 
[D 100 □ [XJ] [13 [TJ I ENTER I to enter the expression 
Y1 =V (1 00-X 2 ), which defines the top half of the 
circle. 

The bottom half of the circle is defined by 
Y2=aT(100-X 2 ). However, you can also define 
one function in terms of another; so to define 
Y2=-Y1 , press E3 [M] [Y-VARS] (to display the Y= 
variables menu) 1 (to select Y1). 



Press IZOOMl 6 to select ZSTANDARD. This is a quick 
way to reset the Window variables to the standard 
values. It also graphs the functions; you do not need 
to press [GRAPH I . 

Notice that the functions appear as an ellipse in 
the standard viewing window. 

To adjust the display so each "dot" represents an 
equal width and height, press IZOOMl , and then 5 to 
select ZSQUARE. The functions are replotted and 
now appear as a circle on the display. 



To see the ZSQUARE Window variables, press 
IWINDOWI and notice the values for XMIN, XMAX. YMIN, 
and YMAX. 



YiEJ(iOO-KZ J 

Y3= 
Y4= 





HiriDDH 
KHin=-i3.4TH26., 
KHAH=i3.4TH2fiO., 
KSCL=1 
YHin=-iO 
YHAH=iO 
YSCL=i 



5. If you want to see the graph again, press IGRAPHl . 
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Defining a Graph 



To define a graph, you set the modes, enter and select the functions to graph, 
and define the viewing window and the graphing format. Once you have defined 
a graph, you can plot it, display it, and explore it. 

Steps in Defining There are six basic steps to defining a graph, although you 
a Graph may not need to do all of the steps each time you define a 



graph. The procedures are described in detail on the following 
pages. 

1. Set the mode to FUNC graphing (Chapter 1). 

2. Enter or edit a function in the Y= list (page 4-5). 

3. Select the Y= function you want to graph (page 4-8). 

4. Define the viewing window (page 4-9). 

5. Set the graphing format (page 4-11). 

6. Deselect STAT PLOTS, if appropriate (Chapter 9). 



Exploring a 
Graph 



Once you have defined a graph, you can display it and use 
several tools on the TI-80 to explore the behavior of the 
function or functions. These tools are described later in this 
chapter. 
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Setting Graph Modes 



Pressing I mode I displays the current mode settings, as described in Chapter 1. For 
function graphing, the graphing mode must be set to FUNC. Before you graph a 
function, check to be sure that the mode settings are appropriate. 



Checking and 
Changing 
Graphing Modes 



Setting Modes 
from a Program 



Press [MODE I to display the mode settings. The current settings 
are highlighted. 

The TI-80 has two graphing modes. 
FUNC (function graphing) 

• PARAM (parametric graphing) 

To graph functions, you must select FUNC (function 
graphing). 

The basics of graphing on the TI-80 are described in this 
chapter. Differences in parametric graphing are described in 
Chapter 5. 

The mode settings can affect how functions are graphed. 

• RADIAN or DEGREE mode may affect how some functions 
are interpreted. 

• CONNECTED or DOT affects how the selected functions 
are plotted. 

• SEQUENTIAL or SIMUL affects how functions are plotted 
if you have more than one function selected. 

You can set the graphing mode and other modes from a 
program. 

Begin on a blank line in the program editor. Press IMODEl to 
display the MODE screen. Press 0 and 0 to place the cursor 
on the mode that you want to select, and then press I ENTER I . 
The name of the mode is copied to the cursor location. 



4-4 Function Graphing 



Defining Functions in the Y= List 



Pressing [y3 displays the Y= edit screen. This is where you enter the functions to 
graph. You can store up to four functions in memory at one time. You can graph 
one or more of these functions at a time. 



Displaying the 
Functions in the 
Y= List 



Defining a New 
Function 



Press [y3 to display the Y= edit screen. In the example below, 
the Y1 and Y2 functions are defined. 



YiEJUOO-K! J 
YS"Yi 
Y3= 
Y4= 

To define a new function in the Y= list: 

1. Press 0 to display the Y= edit screen. 

2. Move the cursor to the function in the Y= list you want to 
define. If necessary, press ICLEARl to erase a previously 
entered function. 

3. Enter the expression to define the function. 

• You may use functions and variables in the expression. 
If the expression evaluates to a value that is not a real 
number, that point is not plotted; an error does not 
occur. 

• The independent variable in the function is X. You may 
press |X, Tl , rather than pressing IALPHAI [x], to enter the X 
variable. (FUNC mode defines the independent variable 
asX.) 

• The expression is stored as one of the four user-defined 
functions in the Y= list as you enter it. 

Note: You can use a list within a Y= function; however, 
the function must evaluate to a single value. 



{3j£jTJ->L1 

£3 £ 



ViEK+SUH LI 

Y£= 
Y2= 
Y4= 



4. When you complete the expression, press I ENTER I to move 
to the beginning of the next function. 

Note: When you enter a function, it is automatically selected 
for graphing in the Y= list. This is indicated by the highlighted 
equal sign. For details on selecting and deselecting functions, 
see page 4-8. 
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Editing a 
Function 



Clearing a 
Function 

Defining 
Functions from 
the Home Screen 
or a Program 



Leaving the Y= 
Edit Screen 



To edit a function in the Y= list: 

1. Press 0 to display the Y= list, and move the cursor to the 
function you want to change. 



2. Make the changes. You can also press ICLEARl to erase the 
expression, and then enter a new expression. 

The expression is stored in the Y= list and selected (turned 
on) as you edit it. 

To clear or erase a function on the Y= edit screen, position the 
cursor anywhere on the function, and then press ICLEARl . 

To define a function from the Home screen or from a program, 
begin on a blank line. 



Press IALPHAI ["], enter the expression, and then press 
IALPHAI ["] again. 

Press [STog . 

Press 1 2nd I [Y-VARS], and then select the name of the function 
from the Y menu. The name is copied to the cursor 
location. 



Press I ENTER I to complete the instruction. 

" expression" 



■ K!"->Yi 



DDflE 



Y4= 



When the instruction is executed, the TI-80 stores the 
expression in the Y= list, selects (turns on) the function, and 
displays the message DONE. 

To leave the Y= edit screen: 

• Select another screen by pressing the appropriate key, 
such as IGRAPHl or [WINDOWl . 



Press 1 2nd I [QUIT] to return to the Home screen. 
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Evaluating Y= Functions in Expressions 



You can the calculate the value of a Y= function at a specified value of X. 



Entering the To display the Y= list, press O. Enter these functions for Y1 , 

Functions in the Y2, and Y3: X 2 , X+2, and Y1 (Y2(X)). 
Y= List 

f| ED ED I ENTER I 

::: fxjl f+1 2 [eWTer] 

■"J [2nd] [Y-VARS] 1 Q] [2nd] [Y-VARS] 2 

Q] [xj] \T\ Q] 



V1EK! 

Y^Yi(Y£(KJJ 



Evaluating To evaluate the functions, first specify the value of X. Note 

Functions that X may be a list. 

[2nd] [QU IT] [CLEAR] [2nd] TY-VARSl 2 Rl 3 171 
™ I ENTE R I 



2ndl [Y- VARS] 1 Q] [2nd] [Y-VARS] 2 [JJ 3 Q] Q] 



ENTER I 



2nd]_[Y-VARS] 3 ITI Undl Rl 1 . 2 . 3 [2nd] Dl HI 



ENTER I 



V£(3) 
Yi(Y£(3JJ 



E 
EE 

Y3({1j£j3J> 

■[9 ib 2EJ 



Evaluating 
Functions 
without 
Parentheses 



You can also evaluate functions without using parentheses by 
storing a value to X. 



3 [STQi1 [XJ] I ENTER I 
[2ndl [Y-VARS] 1 I ENTER I 
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Selecting Functions 



Only functions that are selected (turned on) are graphed. All four functions may 
be selected at one time. 



Turning a 
Function "On" or 
"Off- 



Selecting 
Functions from 
the Home Screen 
or a Program 



You can select and deselect ("turn on" and "turn off) 
functions on the Y= edit screen. The = sign on a selected 
function is highlighted. 

To change the selection status of a function: 



Display the Y= list, and move the cursor to the function 
whose status you want to change. 

Press [T] to place the cursor over the = sign of the function. 



Press I ENTER I to change the status. If the function was 
selected, it is now deselected. If it was deselected, it is 
now selected. 



Note: When you enter or edit a function, it is selected 
automatically. When you clear a function, it is deselected. 

To select functions from the Home screen or a program, begin 
on a blank line. 

1. Press Und] [Y-VARS] , and then press 0 to select ON/OFF. The 
ON/OFF menu is displayed. 

2. Select the instruction you want, FNON or FNOFF. It is 

copied to the cursor location. 

3. To turn specific functions on or off, enter the number(s) of 
the function(s), separated by commas. 

FNOtifunction#J'unction#, . . . 
FNOFF function#Junction#, . . . 

For example, in FUNC mode, FNOFF 1 ,3 turns off functions 
Y1 and Y3. 



fmiff i?2 



['DDE I 
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Defining the Viewing Window 



The Window variables determine the boundaries and other attributes of the 
viewing window. The Window variables are shared by all graphing modes. 



The viewing window of the TI-80 is the portion of the 
coordinate plane defined by XMIN, XMAX, YMIN, and YMAX. 
The distance between tick marks is defined by XSCL for the X 
axis and YSCL for the Y axis. 





YMAX 


S XMIN 


XSCL 
1 1 




/ 




XMAX 




! - YSCL 


YMIN 




N 





Checking the Press IWIMDOWI to display the current Window variable values. 
Viewing Window The values shown here are the default values. 

UinDDU 

Kmn=-io 

KHfiK=iO 
KSCL=i 

YHin=-io 

YHAK=iO 
VSCL=i 



2hange a Window variable value: 

Press 0 to move to the Window variable you want to 
change. 

To enter a real value (which can be an expression), you 
may do any of the following: 

• Position the cursor, and then make the changes. 

• Press ICLEARl to clear the value, and then enter a new 
value. 

• Begin entering a new value. The original value is cleared 
automatically when you begin typing. 

Press I ENTER I , 0, or 0. If you entered an expression, it is 
evaluated. The new value is stored. 

N must be less than XMAX, and YMIN must be less than 
l\X, or you will get an error message when you press 
PH\. To turn off the tick marks, set XSCL=0 and YSCL=0. 



The Viewing 
Window 



Changing a To < 

Window Variable 
Value L 



XMI 

YMj 

[GRA 
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Leaving the 
Window Screen 



Storing to a 
Window Variable 
from the Home 
Screen or a 
Program 



AX and AY 



To leave the Window screen: 

• Select another screen by pressing the appropriate key, 
such as [GRAPH! or(Y3. 

• Press 1 2nd I [QUIT] to return to the Home screen. 

To store to a Window variable from the Home screen or from 
a program, begin on a blank line. 



Enter the value (which can be an expression) that you 
want to store. 
Press [STO^I . 

Press IVARSI to display the VARS menu. 

Select WINDOW... to display the Window variables. 

Select the Window variable. The name of the variable is 

copied to the cursor location. 

Press I ENTER I to complete the instruction. 



12-J-KHAK 



13 1 



Note: You can use a Window variable in an expression by 
performing steps 3, 4, and 5. 

The variables AX and AY define the distance between the 
centers of two adjoining pixels on a graph (graphing 
accuracy). 

(XMAX-XMIN) AY (YMAX-YMIN) 



AX 



62 



46 



AX and AY are not on the Window screen; however, they are 
accessible through the VARS WINDOW... menu. AX and AY are 
calculated from XMIN, XMAX, YMIN, and YMAX when a graph 
is displayed. 

You can store values directly to AX and AY (7 and 8 on the 
VARS WINDOW... menu), in which case XMAX and YMAX are 
immediately calculated from AX, XMIN, AY, and YMIN. 



.1->aK 
.l->aY 



.1 
.1 
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Displaying a Graph 



Pressing IGRAPHI graphs any functions selected on the Y= edit screen. The current 
mode settings apply, and the current values of the Window variables define the 
viewing window. 



Turning the Grid 
Points On and 
Off 



Displaying a New 
Graph 



Smart Graph 



Overlaying 
Functions on a 
Graph 



Grid points correspond to the axis tick marks. To turn the grid 
points on and off use GRIDON and GRIDOFF. The default for 
the TI-80 is GRIDOFF. 

1. From the Home screen, press 1 2nd I [DRAW] to display the 
DRAW menu. 

2. Press 9 to select GRIDON, or press 0 to select GRIDOFF. 

3. Press I ENTER I . The message DONE is displayed. 



Press IGRAPHI to display the graph of the selected function or 
functions. (Some operations, such as TRACE and the Zoom 
instructions, display the graph automatically.) As a graph is 
plotted, the busy indicator is on, and X and Y are updated. 



When you press IGRAPHI , Smart Graph displays the graph 
screen immediately if nothing has changed that requires the 
functions to be replotted since the last time the graph was 
displayed. 

f you have changed any of the following since the graph was 
ast displayed, pressing IGRAPHI replots the graph based on the 
new values. 

Changed a mode setting that affects graphs. 
Changed a function in the current picture. 
Deselected a function in the current picture. 
Changed the value of a variable in a selected function. 
Changed a Window variable or format setting. 
Cleared drawings by selecting CLRDRAW (Chapter 7). 
Changed or turned off a STAT PLOT definition (Chapter 
9). 

Note: CLRDRAW is a fast way to replot a graph. 

The TI-80 lets you graph one function at a time without 
replotting every function. For example, enter SIN X as Y1 and 
press IGRAPHI . Then enter COS X as Y2 and press IGRAPHI again. 
The second function is graphed on top of the original function. 
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Exploring a Graph with the Free-Moving Cursor 



While a graph is displayed, you can move the free-moving cursor anywhere on 
the graph and display the coordinates of any location on the graph. 

Free-Moving You can press 0, 0, 0, or 0 to move the cursor around the 

Cursor graph. When you first display the graph, no cursor is visible. 

As soon as you press 0, 0, 0, or 0, the cursor moves from 

the center of the viewing window. 

As you move the cursor around the graph, the values of the 
variables X and Y are updated, and the coordinate values of 
the cursor location are displayed at the bottom of the screen. 
Coordinate values generally appear in floating-decimal format. 
The numeric display settings on the MODE screen do not 
affect coordinate display. 

To see the graph without the cursor or coordinate values, 
press IGRAPHl or ICLEARl . When you press 0, 0, 0, or 0, the 
cursor begins to move from the same position. 

Graphing The free-moving cursor moves from dot to dot on the screen. 

Accuracy When you move the cursor to a dot that appears to be "on" the 

function, it may be near, but not on, the function; therefore, 
the coordinate value displayed at the bottom of the screen is 
not necessarily a point on the function. To move the cursor 
along a function, use TRACE (page 4-13). 

The displayed coordinate values of the free-moving cursor 
approximate actual math coordinates accurate to within the 
width/height of the dot. As XMIN and XMAX (and YMIN and 
YMAX) get closer together (after a ZOOM IN, for example), 
graphing accuracy increases, and the coordinate values more 
closely represent the math coordinates. 



♦ Free-moving cursor "on" the curve 
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Exploring a Graph with TRACE 



TRACE moves the cursor from one plotted point to the next along a function. 
The cursor coordinates are displayed at the bottom of the screen. 



Press ITRACEI to begin a trace. If the graph is not displayed 
already, the TI-80 displays it. The cursor is on the first 
selected function in the Y= list at the middle X value on the 
screen. The number of the function appears at the upper right 
of the display. 

Note: If any STAT PLOTS are turned on, the TI-80 attempts to 
trace the first stat plot. 

Moving along a Press \T\ and [7] to move the cursor along the function. Each 
Function press moves the cursor from one plotted point to the next. 

Press 1 2nd I [TJ and [2nd I [TJ to move the cursor five plotted points 
at a time. Tracing updates and displays the values of the 
variables X and Y. The Y value is calculated from the X value; 
that is, Y=Yra(X). If the function is undefined at an X value, the 
Y value is blank. 







I i 







♦ Trace cursor on the curve. 



Beginning a 
Trace 



Panning to the 
Left or Right 



QuickZoom 



If the Y value of a function is above or below the viewing 
window, the cursor disappears as you move it to that portion 
of the function. However, the coordinate values at the bottom 
of the screen indicate the cursor coordinates. 

If you trace a function off the left or right edge of the screen, 
the viewing window automatically pans to the right or left. 
XMIN and XMAX are updated to correspond to the new 
viewing window. 

Note: The screen does not pan if a STAT PLOT is on. 



While tracing, you can press I ENTER I to adjust the viewing 
window so that the cursor location becomes the center of a 
new viewing window, even if the cursor is above or below the 
display. This allows "panning" up and down. After 
QuickZoom, TRACE is still active. 
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To trace another selected function on the graph, press 0 or 0 
to move the cursor to that function. The cursor moves to the 
new function at the same X value. The function number in the 
upper right corner of the display changes. 

The cursor movement is based on the order of the selected 
functions in the Y= list, not the appearance of the functions as 
graphed on the screen. 

Leaving TRACE To leave TRACE: 

• Select another screen by pressing the appropriate key, 
such as IWINDOWI or IZOOMI . 

• Press IGRAPH I or ICLEARl to see the graph without the Trace 
cursor. 

• Press 1 2nd I [QUIT] to return to the Home screen. 

The Trace cursor remains in the same location if you leave 
TRACE and return, as long as Smart Graph has not caused the 
graph to be replotted. 

On a blank line in the program editor, press |TRACE| . The 
instruction Trace is copied to the cursor location. When the 
instruction is encountered during program execution, the 
graph is displayed with the Trace cursor on the first selected 
function. As you trace, the cursor coordinate values are 
updated. When you finish tracing the function(s), press I ENTER I 
to resume program execution. 



Moving from 
Function to 
Function 



Using TRACE in 
a Program 
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Exploring a Graph with ZOOM 



Pressing Izoomi displays a menu that allows you to adjust the viewing window of 
the graph quickly in a variety of ways. All of the Zoom instructions are 
accessible from programs. 



ZOOM 


ZOOM 




Menu 


1 


ZBOX 


Draws box to define viewing window. 




2 


ZOOM IN 


Magnifies graph around cursor. 




3 


ZOOM OUT 


Views more of graph around cursor. 




4 


ZDECIMAL 


Sets . 1 as dot size. 




5 


ZSQUARE 


Sets equal sized-dots on X and Y axes. 




6 


ZSTANDARD 


Sets standard Window variables. 




7 


ZTRIG 


Sets built-in trig Window variables. 



ZBOX ZBOX lets you use the cursor to select opposite corners of a 

box to define a new viewing window. 

1. Select ZBOX from the ZOOM menu. The different cursor at 
the center of the screen indicates that you are using a 
Zoom instruction. 

2. Move the cursor to any corner of the box you want to 
define, and then press I ENTER I . As you move the cursor 
away from the point just selected, you see a small square 
dot, indicating that the first corner is selected. 

3. Move the cursor to the diagonal corner of the box you 
want to define. As you move the cursor, the boundaries of 
the box change on the screen. 




Note: Before you press I ENTER I , you 
can cancel ZBOX at any time by 
pressing [CLEAR I . 



4. When the box is defined as you want it, press I ENTER I to 
replot the graph. 





fy * 


K=2.EI 





You can repeat steps 2 through 4 to do another ZBOX. 
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ZOOM IN ZOOM IN magnifies the graph around the cursor location. The 

ZOOM OUT XFACT and YFACT settings determine the extent of the zoom 

(page 4-18). The default value for both XFACT and YFACT is 

4. 

1. After checking or changing XFACT and YFACT, select 
ZOOM IN from the ZOOM menu. 

Notice the different cursor. It indicates that you are using 
a Zoom instruction. 

2. Move the cursor to the point that you want as the center of 
the new viewing window, and then press | ENTER I . 

The TI-80 adjusts the viewing window by XFACT and 
YFACT, updates the Window variables, and replots the 
selected functions centered on the cursor location. 

3. ZOOM IN is still turned on. To zoom in on the graph again: 

• At the same point, press [ENTER I . 

• At a new point, move the cursor to the point that you 
want as the center of the new viewing window, and then 
press I ENTER | . 

ZOOM OUT displays a greater portion of the graph, centered 
on the cursor location, to provide a more global view. The 
procedure for ZOOM OUT is the same as for ZOOM IN. 

Leaving ZOOM To leave ZOOM IN or ZOOM OUT: 

IN or ZOOM OUT „ , , , , , 

• Select another screen by pressing the appropriate key, 

such as ITRACE I or [GRAPH]. 

• Press 1 2nd I [QUIT] to return to the Home screen. 
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ZDECIMAL 



ZDECIMAL replots the functions immediately, updates the 
Window variables to preset values that set AX and AY equal to 
.1 , and defines the X and Y value of each pixel as one decimal. 



XMIN = -3.1 
XMAX = 3.1 
XSCL = 1 



YMIN = -2.3 
YMAX = 2.3 
YSCL = 1 



ZSQUARE 



ZSTANDARD 



ZTRIG 



ZSQUARE replots the functions immediately, redefining the 
window based on the current Window variables, but adjusted 
in only one direction so that AX=AY. This makes the graph of a 
circle look like a circle. XSCL and YSCL remain unchanged. 
The midpoint of the current graph (not the intersection of the 
axes) becomes the midpoint of the new graph. 

ZSTANDARD replots the functions immediately, updating the 
Window variables to the standard values: 

XMIN = -10 YMIN = -10 

XMAX =10 YMAX =10 

XSCL = 1 YSCL = 1 

ZTRIG replots the functions immediately, updating the 
Window variables to preset values appropriate for plotting trig 
functions. In RADIAN mode, these are: 

XMIN = -(31/1 2)ji (-8.115781..) YMIN = 2 (-2) 

XMAX = (31/12)ji (8.1157810..) YMAX = 2 (2) 

XSCL = (ji/2) (1 .5707963..) YSCL = 1(1) 
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Setting the Zoom Factors 



The Zoom factors, XFACT and YFACT, determine the extent of the change for the 
viewing window created by ZOOM IN or ZOOM OUT on a graph. 



Zoom Factors 



Checking Zoom 
Factors 



Setting Zoom 
Factors from the 
Home Screen or 
a Program 



Zoom factors are positive numbers (not necessarily integers) 
greater than or equal to 1. They define the magnification or 
reduction factor used to ZOOM IN or ZOOM OUT around a 
point. 

To review the current values of the Zoom factors (XFACT and 
YFACT): 

1. Press IVARSI , and then press 1 to select WINDOW.... 

2. Press 9 to select XFACT or 0 to select YFACT. XFACT or 

YFACT is copied to the cursor location. 

3. Press I ENTER I . The Zoom factor is displayed. 



3->KFACT 
2->VFACT 



To set the Zoom factors XFACT and YFACT from the Home 
screen or a program, begin on a blank line. 



Enter the factor, and then press [STOH . 

Press IVARSI , and then press 1 to select WINDOW.... 

Press 9 to select XFACT or 0 to select YFACT. XFACT or 

YFACT is copied to the cursor location on the Home 
screen. 



4. Press I ENTER I to store the Zoom factor to the variable. 



KFflCT 
£->KFACT 
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Chapter 5: Parametric Graphing 



This chapter describes how to graph parametric equations on the TI-80. Before 
doing parametric graphing, you should be familiar with Chapter 4, Function 
Graphing. 



Chapter Getting Started: Path of a Ball 5J2 

Contents Defining and Displaying a Parametric Graph 5-3 

Exploring a Parametric Graph 5-6 



Parametric Graphing 5-1 



Getting Started: Path of a Ball 



Getting Started is a fast-paced introduction. Read the chapter for details. 

Graph the parametric equation that describes the path of a ball kicked at an 
angle of 60° with an initial velocity of 15 meters per second. (Ignore air 
resistance.) What is the maximum height? When does the ball strike the ground? 



1. Press [MODE] , and then press H 0 B H 0 □ I ENTER I to 
select PARAM mode. 

For initial velocity v 0 and angle 9, the horizontal 
component of the ball as a function of time is 
X(t) = t v 0 cos 9. The vertical component is 
Y(t) = t v 0 sin 9 -(g/2) t 2 . The gravity constant g is 
9.8 m/sec 2 . 

2. Press O. Press 15 [Xj] [COS] 60 dnH [ANGLE] 1 (to select 
°) [ENTER I to define the X portion of the parametric 
equation in terms of T. 

3. Press 15 ED HED 60 [2nd] [ANGLE] 1 (to select °) □ ED 
9.8 ED 2 □ [XJ] 0 I ENTER I to define the Y portion. 




DDT 
JIMUL 



KItEIETCDS 


SO" 


ViTgiETSin 


S0"-( 






K2t= 




Y2t= 




KSt= 




Y3t= 





Press IWINDOWI . Enter the Window variables 
appropriate for this problem. 



TMIN=0 

TMAX=3 

TSTEP=.2 



XMIN= 2 
XMAX=25 
XSCL=5 



YMIN=2 

YMAX=10 

YSCL=5 



HiriDDH 

tTSTEP=.£ 
KHin="£ 
KHflH=£E 

VHin="£ 
YHAH=iO 
VSCL=E 



Press ITRACEI to graph the position of the ball as a 
function of time. 

Tracing begins at TMIN. As you press |T| to trace the 
curve, the cursor follows the path of the ball over 
time. The values for X (distance), Y (height), and T 
(time) are displayed at the bottom of the screen. 

The maximum height is approximately 8.6 meters. The 
ball strikes the ground in approximately 2.6 seconds. 




X--4.S 
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Defining and Displaying a Parametric Graph 



Parametric equations consist of an X component and a Y component, each 
expressed in terms of the same independent variable T. They are often used to 
graph equations over time. Up to three pairs of parametric equations can be 
defined and graphed at a time. 



Defining a 
Parametric 
Graph 

Setting 
Parametric 
Graph Modes 



Displaying 
Parametric 
Equations 



Defining 

Parametric 

Equations 



The steps for defining a parametric graph are the same as 
those for defining a function graph (page 4-3). Differences are 
noted below. 



Press [MODE I to display the mode settings. To graph parametric 
equations, you must select PARAM before you enter Window 
variables or enter the components of parametric equations. 
Normally, you should also select CONNECTED to obtain a 
more meaningful parametric graph. 

After selecting PARAM mode, press 0 to display the 
parametric Y= edit screen. 




On this screen, you display and enter both the X and Y 
components. The TI-80 allows three parametric equations, 
each defined in terms of T. 

Follow the same procedures as for function graphing (pages 
4-5 to 4-6) to enter the two components that define a new 
parametric equation. 

• You must define both the X and Y components in a pair. 

• The independent variable in each component is T. You 
may press IX.TI . rather than pressing I ALPHA I [t], to enter the 
parametric variable T. (PARAM mode defines the 
independent variable as T.) 
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The TI-80 graphs only the parametric equations you select. 
The highlighted = sign on both components of an equation 
indicates that the equation is selected. 

You may select any or all of the equations on the parametric 
Y= edit screen. 

To change the selection status of a parametric equation, press 
[7] to move the cursor onto the = sign of either the X or Y 
component and press I ENTER I . The status on both the X and Y 
components changes. 

Note: When you enter both components of an equation or edit 
either component, that equation is selected automatically. 

Setting Window Press IWIMDOWI to display the current Window variable values. 
Variables The Window variables define the viewing window. The values 

shown are the standard values in RADIAN mode. 



TMIN=0 


Smallest T value to evaluate. 


TMAX=6.2831 85307 


Largest T value to evaluate. 


TSTEP=.1 308996938996 


T value increment. 


XMIN=-10 


Smallest X value to be displayed. 


XMAX=10 


Largest X value to be displayed. 


XSCL=1 


Spacing between X tick marks. 


YMIN=-10 


Smallest Y value to be displayed. 


YMAX=10 


Largest Y value to be displayed. 


YSCL=1 


Spacing between Y tick marks. 



To change a Window variable value, follow the steps given for 
function graphing (page 4-8). 

Note: You may want to change the T variable values to ensure 
that sufficient points are plotted. 



Selecting 

Parametric 

Equations 
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When you press IGRAPHl , the TI-80 plots the selected 
parametric equations. It evaluates both the X and the Y 
component for each value of T (from TMIN to TMAX in 
intervals of TSTEP) and then plots each point defined by X 
and Y. The Window variables define the viewing window. 

As a graph is plotted, the TI-80 updates X, Y, and T. 

Note: Smart Graph applies to parametric graphs also (page 
4-11). 

By means of the VARS WINDOW... and Y-VARS menus, you 
can: 

• Access functions by using the name of the component of 
the equation as a variable. 

• Select or deselect parametric equations from a program, 
using the FNON and FNOFF commands (page 4-8). 

• Store parametric equations. 

• Store values directly to Window variables. 

->K1t 

DDhE 



Displaying a 
Graph 



VARS WINDOW 
and Y-VARS 
Menus 
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Exploring a Parametric Graph 



As in function graphing, three tools are available for exploring a graph: the free- 
moving cursor, tracing, and zooming. 



Free-Moving 
Cursor 

Tracing a 

Parametric 

Graph 



The free-moving cursor works the same in parametric 
graphing as in function graphing (page 4-12). 



Pressing ITRACE I puts the Trace cursor on the first selected 
equation, at TMIN. You can then trace along the equation. 



HorE] 


Moves the cursor one TSTEP at a time. 


[2nd] E or [7] 


Moves the cursor five TSTEPs at a time. 


HorS 


Changes to the previous or next equation. 




The equation number shows in the upper 




right of the display. 


1 CLE AR I 


Cancels tracing. 



For each value of T, the calculator displays values for X and Y. 

The values for X, Y, and T are updated as you move the Trace 
cursor. If the cursor moves off the top or bottom of the 
screen, the coordinate values continue to change 
appropriately. 

The Trace cursor remains in the same location if you leave 
TRACE and return, unless Smart Graph replots the graph. 

QuickZoom is available in parametric graphing, but panning is 
not (page 4-13). 

Zooming in on a Pressing IZOOMl works the same in parametric graphing as in 

Parametric function graphing (page 4-15). 

Graph 

Parametric graphing uses the additional Window variables 
TMIN, TMAX, and TSTEP. These variables are not affected by 
zooming unless you select ZSTANDARD, where TMIN = 0, 
TMAX = 6.283185307 (2ic), and TSTEP = .1308996938996 
(ti/24). 
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Chapter 6: Tables 



This chapter describes how to use tables on the TI-80. A table evaluates the 
selected functions from the Y= list and displays each value for the independent 
variable along with the evaluated value for each corresponding dependent 
variable. 



Chapter Getting Started: Roots of a Function 6-2 

Contents Defining the Independent Variable 6-3 

Defining the Dependent Variable 6-4 

Displaying the Table 6-5 



Tables 6-1 



Getting Started: Roots of a Function 



Getting Started is a fast-paced introduction. Read the chapter for details. 

Evaluate the function Y=X 2 - 4X+3 at each integer between -10 and 10. How 
many sign changes are there, and where do they occur? 



1. If necessary, select FUNC from the MODE menu. 
Press [2nd] [TBLSET] to display the TABLE SETUP 
screen. Press [H] 10 to set TBLMIN=-10. Leave 
ATBL=1. 



TABLE SETUP 
TBLHin=-iO 
uTE:L=i 



Press 0 [XJ] [t!] □ 4 [Xj] [+] 3 to enter the function 
Y1=X 2 -4X+3. 



Y1EKS-4K+2 

Y2= 

Y3= 

Y4= 



3. Press 1 2nd I [TABLE] to display the table screen. 



-B 
-T 
-fi 
-E 


120 

99 

BO 

fi3 

4B 


H=-i0 



4. Press Q repeatedly to view the changes in the value 
ofY1. 











0 




i 


0 




-i 




0 
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Defining the Independent Variable 



The independent variable for a table is the independent variable in the current 
graphing mode (X for FUNC mode and T for PARAM mode). You define the 
minimum value and the incremental value for the independent variable on the 
TABLE SETUP screen. 



TABLE SETUP 
Screen 



TBLMIN and 
ATBL 



Setting Up a 
Table from the 
Home Screen or 
a Program 



To display the TABLE SETUP screen, press [2nd] [TBLSET]. The 
default values are shown below. 



TABLE SETUP 
TBLHin=0 
uTE:L=i 



TBLMIN (table minimum) defines the initial value for the 
independent variable: X (FUNC mode) or T (PARAM mode). 

ATBL (table step) defines the increment for the independent 
variable. 

To change TBLMIN and ATBL, simply enter the values at the 
blinking cursor. To move between TBLMIN and ATBL, press Q 
and Q. 

You can also store values to TBLMIN and ATBL from the 
Home screen or a program. The variable names are on the 
VARS TABLE... menu. 

To change TBLMIN or ATBL from the Home screen or a 
program, begin on a blank line. 



Enter the value for TBLMIN or ATBL. 

Press [STO^I . 

Press IVARSI to display the VARS menu. 
Press 3 to select TABLE.... 

Select the table variable (TBLMIN or ATBL). The name of 
the variable is copied to the cursor location. 



6. Press I ENTER I to store the value for the table variable. 



-10->TBLHin 
i->aTBL 



-10 
1 
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Defining the Dependent Variable 



The selected functions from the Y= list define the dependent variables. You can 
have as many dependent variables as there are functions in the current graphing 
mode (four for FUNC mode and six for PARAM mode). 



From the Y= Enter the functions to define the dependent variables in the 

Editor Y= editor. 



FUNC Mode 



PARAM Mode 



Y4= 



xi-iEiETcrj; 


SO" 


viiEiETSin 


S0"-( 






KEt= 




Y2t= 




K3t= 




Y3t= 





In PARAM mode, you must define both components of the 
parametric equation (Chapter 5). 

Only functions that are selected are displayed in the table. 
(When = is highlighted, the function is selected.) You can 
select and deselect functions from the Y= list, from the Home 
screen, or from a program. (Refer to page 4-8 for information 
on selecting and deselecting.) 
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Displaying the Table 



The table displays up to six values for the independent variable, along with the 
six corresponding values of one dependent variable, at a time. Once the table is 
displayed, you can press [JJ, 0, 0, and 0 to move around and scroll the table, 
displaying other independent and dependent values. 



The Table Press doH [TABLE] to display the table screen. 

FUNC Mode PAR AM Mode 













3 


-£ 


6 


"3 


ii 


-A 


IB 


-s 


£7 


K=0 













-T.E 


-£ 


-IE 


-3 




-J 


-30 


-5 


-37. E 


T=0 



The top line displays the name of the independent variable (X 
for FUNC mode; T for PARAM mode) and one dependent 
variable (Yn for FUNC mode; XnT or YnT for PARAM mode). 
The bottom line displays the full value of the current cell, 
which is indicated by the rectangular cursor. The center 
portion is used to display the values of the variables, 
abbreviated to six digits if necessary. 

Displaying More Press 0 and 0 to display additional values for the 
Independent independent variable and the values for one corresponding 

Values dependent variable. 

Note: You can scroll "back" from the value entered for 
TBLMIN. As you scroll, TBLMIN is updated automatically to 
the value shown on the top line of the table. In the example 
below, TBLMIN=0, ATBL=1, and Y1=X2+2 generates and 
displays values of X=0, . . ., 5. You can press 0 to scroll 
backward and display the table for X=l, . . . ,4. 













3 




6 


3 


ii 


A 


IB 




£7 


K=0 















i 


3 


2 


S 


3 


ii 


A 


IB 


K="i 
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Displaying Other If you have more than one function defined and selected, 
Dependent press [T] to display other dependent variables. In the example 

Variables below, TBLMIN=0. ATBL=1 , Y1 =X 2 +2 and Y2=X 3 -2. You can 

press |T] [0 to see the values for Y2. 

















b 




ii 


4 


IB 






H=0 











i 






b 




2£ 


4 


62 
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Chapter 7: Draw Operations 



This chapter describes how to use the DRAW operations of the TI-80. Before 
using the DRAW operations, you should be familiar with Chapter 4, Function 
Graphing. 



Chapter Getting Started: Shading a Graph 

Contents DRAW DRAW Menu 

Drawing Lines 

Drawing Horizontal and Vertical Lines 

Drawing a Function 

Shading Areas on a Graph 

Drawing Points 

Clearing a Drawing \T 





7-2 




7-3 




7-4 




7-5 




7-6 




7-7 


7-10 


7-12 
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Getting Started: Shading a Graph 



Getting Started is a fast-paced introduction. Read the chapter for details. 

Shade the area below the function Y=X 2 2 and above the functions Y=X+1 and 
Y=-X. 



1. If necessary, select FUNC mode. Press [y3 and enter 
the functions: 



Y1=ET] ED Fl 2 IenTerI 
Y2= [xj] [+] 1 [enTer] 
Y3= EH ED [enter] 

(Be sure that Y4 is cleared or turned off.) 



Press IZOOMl 4 to select the ZDECIMAL viewing 
window, clear any existing drawings, and display the 
viewing window and graph. 



Press 1 2nd I [QUIT] to return to the Home screen. 

Press [2nd] [DRAW] 7 to select SHADE_Y<, which is 
copied to the Home screen. 

Press [2nd] [Y-VARS] 1 (to select Y1). 

Press 1 2nd I [ : ] to add another instruction to this line. 

Press [2nd] [DRAW] 6 to select SHADE_Y>, which is 
copied to the Home screen. 

Press [2nd] [Y-VARS] 2 (to select Y2) □ [2nd] [Y-VARS] 3 (to 
select Y3). 



Press I ENTER I to see the functions and shading on the 
graph. 





SHADE.ViVi: SHADE 
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DRAW DRAW Menu 



To display the DRAW DRAW menu, press [2nd] [DRAW]. What happens when you 
select an Item from this menu depends on whether or not a graph is displayed 
when you access the menu, as described under each operation. 



DRAW DRAW DRAW POINTS 



1 

X 


CLRDRAW 


Clears all drawn elements. 


2 


LI NEC 


Draws a line between two points. 


3 


HORIZONTAL Draws a horizontal line. 


4 


VERTICAL 


Draws a vertical line. 


5 


DRAWF 


Draws a function. 


6 


SHADE_Y> 


Shades an area. 


7 


SHADE_Y< 


Shades an area. 


8 


SHADE( 


Shades an area. 


9 


GRI DON 


Turns the graph grid on. 


0 


GRI DOFF 


Turns the graph grid off. 



(See page 7-12 for an explanation of CLRDRAW.) 

Before Drawing Because Draw operations draw on top of the graph of 
on a Graph currently selected functions, you may want to do one or more 

of the following before drawing on a graph: 

• Change the mode settings. 

• Enter or edit functions in the Y= list. 

• Select or deselect functions in the Y= list. 

• Change Window variable values. 

• Turn STAT PLOTS on or off. 

Clear existing drawings with CLRDRAW (page 7-12). 

Drawing on a Draw operations can draw on FUNC and PARAM graphs. The 
Graph coordinates for all Draw instructions are always the 

X-coordinate and Y-coordinate values of the display. 

You can use most of the operations from the DRAW DRAW 
and DRAW POINTS menus to draw directly on a graph, using 
the cursor to identify coordinates; or you can execute these 
instructions from the Home screen or a program. 
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Drawing Lines 



While a graph is displayed, LINE( lets you use the cursor to define a line on the 
graph. If a graph is not displayed, the instruction is copied to the Home screen. 



Directly on a 
Graph 



From the Home 
Screen or a 
Program 



To define a line directly on a graph: 

1. When a graph is displayed, select LINE( from the 
DRAW DRAW menu (item 2). 

2. Position the cursor at the beginning point of the line you 
want to draw. Press I ENTER I. 



Move the cursor to the end point of the line you want to 
draw. The line is displayed as you move the cursor. Press 
[enter! . 









V=B.2fi09 



To continue to draw lines, repeat steps 2 and 3. To cancel 
LINE(, press ICLEARI . 

LINE( (DRAW DRAW, item 2) draws a line between the 
coordinates (XI, Yt) and (X2,Y2). The values may be entered 
as expressions. 

UNE{X1,Y1JGS,YZ) 

For example, enter LINE(0,0,6,9) on the Home screen, and 
then press I ENTER I . 



LinE(0?0?fijS) 
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Drawing Horizontal and Vertical Lines 



While a graph is displayed, HORIZONTAL and VERTICAL let you define lines on 
the graph using the cursor. If a graph is not displayed, the instruction is copied 
to the Home screen. 



Directly on a 
Graph 



From the Home 
Screen or a 
Program 



To draw horizontal and vertical lines directly on a graph: 

1. When a graph is displayed, select HORIZONTAL (item 3) 
or VERTICAL (item 4) from the DRAW DRAW menu. 

2. A line is displayed that moves as you move the cursor. 
Position the cursor where you want to draw the line. Press 
I ENTER | . The line is drawn on the graph. 















K=-£.! 


03 


V=4.TB2fi 



To continue to draw lines, repeat step 2. To cancel 
HORIZONTAL or VERTICAL, press [CLEAR] 

HORIZONTAL (DRAW DRAW, item 3) draws a horizontal line 
at Y=F (which can be an expression, but not a list). 

HORIZONTAL Y 

VERTICAL (DRAW DRAW, item 4) draws a vertical line at 
X=X (which can be an expression, but not a list). 

VERTICAL X 



HDRIZDnTAL 2IUER 
TICftL 3 



Note: In the example above, the horizontal line is drawn first, 
and then the vertical line is drawn. 
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Drawing a Function 



DRAWF (draw function) draws a function on the current graph. DRAWF must be 
entered on the Home screen or in the program editor. 



Drawing a 
Function 



Using GRIDON 
and GRIDOFF 



DRAWF (draw function, DRAW DRAW, item 5) is not an 
interactive operation. It draws the specified expression as a 
function in terms of X on the current graph. 

DRAWF expression 

For example, if Y1 =.2X 3 -2X+6 is the only selected function, 
DRAWF Y1-5 plots Y1 and then draws the function Y1-5 
when you press I ENTER I . 



DRAHF Vi-E 




Note: You cannot trace on DRAWF functions. 

GRIDON (DRAW DRAW, item 9) and GRIDOFF 
(DRAW DRAW, item 0) set graphs to be drawn with the grid 
points on or off, respectively. The grid points correspond to 
the axes tick marks. The default for the TI-80 is GRIDOFF. 

1. From the Home screen, press 1 2nd I [DRAW] to display the 
DRAW menu. 

2. Press 9 to select GRIDON, or press 0 to select GRIDOFF. 

3. Press I ENTER I . The message DONE is displayed. The next 
time the graph is displayed, the grid points will be on if 
you selected GRIDON, or off if you selected GRIDOFF. 



GRIDDD 



['DDE 
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Shading Areas on a Graph 



There are three shading instructions on the DRAW DRAW menu: SHADE_Y>, 
SHADE_Y<, and SHADE(. These instructions are not interactive; they must be 
entered on the Home screen or in the program editor. 



Shading Areas SHADE_Y> (DRAW DRAW, item 6) takes up to four 
above a Function arguments (functions of X). 

SHADE_Y>function 

SH ADE_\>functionl , . . . Junction^ 

When executed, SHADE_Y> plots the specified function(s) on 
the graph and shades the area above the function with a 
pattern. 

The patterns for shading are automatically assigned in the 
following order. 

Function 1 Vertical pattern. 

Function 2 Diagonal pattern, lower left to upper right. 

Function 3 Diagonal pattern, upper left to lower right. 

Function 4 Horizontal pattern. 



When you specify multiple functions, the shading is done 
sequentially. 



SHftDE_Y>ESin HjK 
-2 
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Shading Areas SHADE_Y< (DRAW DRAW, item 7) takes up to four 
below a Function arguments (functions of X). 

SHADE_Y</ 'unction 

SHADE_Y <functionl, . . . Junction^ 

When executed, SHADE_Y< plots the specified function(s) on 
the graph and shades the area below the function with a 
pattern. 

The patterns for shading are automatically assigned in the 
following order. 

Function 1 Horizontal pattern. 

Function 2 Diagonal pattern, upper left to lower right. 
Function 3 Diagonal pattern, lower left to upper right. 
Function 4 Vertical pattern. 



Note that the patterns are assigned in reverse order from the 
SHADE_Y> patterns. 

When you specify multiple functions, the shading is done 
sequentially. 

f HADE_Y<Sf Ih !!?!■! 
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Shading a Graph SHADE( (DRAW DRAW, item 8) shades the area on a graph 
that is below one specified function and above another, 
between two X values. SHADE( is not an interactive operation. 
It draws lowerfunc and upperfunc in terms of X on the 
current graph and shades the area that is specifically above 
lowerfunc and below upperfunc. Only the areas where 
lowerfunc < upperfunc are shaded. 

You can specify the shading resolution (an integer between 1 
and 9). If none is specified, 1 is used. resolution=\ shades 
every pixel. resolution=2 shades every second pixel. 
resolution^ shades every third pixel, and so on. 

Optionally, you can specify Xleft (the left boundary) and 
Xright (the right boundary) for the shaded area. If Xleft or 
Xright is not specified, XMIN and XMAX are used. 

SH ADE(lowerfunc,upperfunc) 

SH ADE(lowerfunc,upperfunc,resolution) 

SH ADE(lowerfunc,upperfunc,resolutionXleft) 

SH ADE(lowerfunc,upperfunc,resolutionXleft^Cright) 

SHADE(K!-£jK-1) 
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Drawing Points 



To display the DRAW POINTS menu, press [2nd] [DRAW] [7J. What happens when 
you select an item from this menu depends on whether or not a graph is 
displayed when you access the menu, as described under each operation. 



DRAW POINTS 


DRAW 


POINTS 




Menu 


1 : PT 


0N( 


Turn on a point. 




2: PT 


0FF( 


Turn off a point. 




3: PT 


CHANGE( 


Toggle a point on or off. 



Drawing a Point To draw points directly on a graph: 
Directly on a 

— . 1. When a graph is displayed, select PT-ON( from the 
P DRAW POINTS menu (item 1). 

2. Position the cursor at the location on the display where 
you want to draw the point. Press I ENTER I . The point is 
drawn. 





+ 




•t--1.311 



To continue to draw points, repeat step 2. To cancel PT-ON(, 
press I CLE ARl . 
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PT-OFF( 
PT-CHANGE( 



From the Home 
Screen or a 
Program 



Procedures for using PT-OFF( (point off, DRAW POINTS, item 
2) to turn off (erase) a point and PT-CHANGE( (point change, 
DRAW POINTS, item 3) to toggle (reverse) a point on and off 
are the same as for PT-ON(. 

When you use these instructions from the Home screen or a 
program, you must specify the X-coordinate and the 
Y-coordinate of the point as arguments for the instructions. 

PT-ON( turns on the point at (X=X,Y=Y). PT-OFF( turns the 
point off, and PT-CHANGE( toggles the point between on and 
off. 



PT-ON(X,F) 

PT-OFF(Z,y) 

PT-CHANGE(X,F) 

PT-Dn(£j£) 

PT-rJFF(2?0) 

PT-CHAnGE(£j£) 
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Clearing a Drawing 



All points, lines, and shading drawn on a graph with DRAW operations are 
temporary. They remain only until you execute a CLRDRAW (clear drawing) 
instruction or a change prompts Smart Graph to replot the graph, at which time 
all drawn elements are erased. 



When a Graph Is To clear drawings from the currently displayed graph, select 
Displayed CLRDRAW from the DRAW DRAW menu (item 1). The current 

graph is plotted and displayed immediately with no drawn 

elements. 

Note that CLRDRAW gives you a quick way to replot the 
current graph, in addition to clearing the current drawings. 

From the Home Begin on a blank line on the Home screen or in the program 
Screen or a editor. Select CLRDRAW from the DRAW DRAW menu (item 

Program 1). The instruction is copied to the cursor location. 

When the instruction is executed, it clears all drawings from 
the current graph and displays the message DONE. The next 
time you display the graph, all drawn points, lines, and shaded 
areas will be gone. 

CLRDRAH 

DDflE 
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Chapter 8: Lists 



This chapter describes the list features of the TI-80. The TI-80 can store up to six 
lists. A list, depending on available memory, can have up to 99 elements. 



Chapter Getting Started: Generating a Sequence 8-2 

Contents About Lists 8^3 

LIST OPS Operations 8J5 

LIST MATH Operations 8-9 
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Getting Started: Generating a Sequence 



Getting Started is a fast-paced introduction. Read the chapter for details. 

Calculate the first eight terms of the sequence 1/A 2 and display them in fraction 
form. 



The SEQ( function returns a list of values based on five arguments: an expression, 
a variable to be incremented, a beginning value, an ending value, and an increment. 
For this example, the beginning value is 1, the ending value is 8, and the increment 
isl. 



1. Begin on a blank line on the Home screen. Press 1 2nd I 
[LIST] to display the LIST OPS menu. 



2. Press 4 to select SEQ(. The function name is copied 
to the cursor location on the Home screen. 



Press 1 ED IALPHAI A 
[sTo 



acphai a n 1 n 8 n 1 in 

[2nd] [L1]. Press I ENTER I to generate the list and 



store it in L1 . The list is displayed on the Home 
screen. 

4. Use \J] to scroll the list to see all of the elements. 



5. Press IFRACI 4 (to select ►FRAC). On the Home screen, 
ANS is typed automatically, followed by ►FRAC. 



6. Press I ENTER I to show the sequence in fraction form. 
Use \J] to scroll the list to see all of the elements. 



hi* HATH 

[Esdrthm: 

TJSDRTDt 

3SDIH 

4SSE0C 



SEK i-'M2 ? Aj i? B? 1 
)->Li 

ii .25 .iiiiiiii 



)->Li 

40Hifi33 .015625 J 
finSfrFRAC 



SEBU'A!?A?ijBji 
)->Li 

4081633 .01E62EJ 
AASI'FRAE 
1«6 1^49 1^64} 
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About Lists 



The TI-80 has six list variables: L1, L2, L3, L4, L5, and L6. On the Home screen or 
in a program, you can use, enter, store, and display lists. The list names are on 
the keyboard. A list may have a maximum of 99 elements. 



Using a List in 
an Expression 



Entering a List in 
an Expression 



Saving a List in 
Memory 



Copying One 
List to Another 



To use a list in an expression, you may: 

• Use the name of the list (L1 , L2, L3, L4, L5, or L6) in the 

expression. 



I E+L1 II 

• Enter the list directly in the expression. 

|£+£1j2j3J I 

1 . Press 1 2nd I [ { ] to indicate the beginning of the list. 

2. Enter a value (which can be an expression) for each 
element in the list, separated by commas. 

3. Press 1 2nd I [ )] to indicate the end of the list. 



I £2 10 32 J 



The expression is evaluated when the entry is executed. 
Commas are required on entry to separate elements, but they 
are not displayed on output. 

You can save a list in memory in two ways: 

Enter the list in the STAT list editor (Chapter 9). 

• Enter the list on a blank line on the Home screen or in a 
program, press ISTOl , and then enter the name of the list 
(L1, L2, L3, L4, L5, or L6). 



2x£1j2+3j4: J->Lfi 
£2 10 32J 

To copy a list, store it to another list. 



Lfi->LE 



£2 10 32 J 



Lists 8-3 



Displaying a List 
on the Home 
Screen 



Storing to or 
Recalling a List 
Element 



Lists in Graphing 



To display the contents of a list on the Home screen, enter the 
name of the list, and press I ENTER I . 

A open brace (j)without a corresponding close brace ()) 
indicates that a list is too long to be displayed in its entirety. 
Press [T| and [JJ to display the rest of the list. 



M 

kl 10 IE £0 2E 3 



I 10 IE £0 EE 302 1 



You can store a value to or recall a value from a specific list 
element. Enter the name of the list, followed by the number of 
the element in parentheses. You can store to any element 
within the currently defined list dimensions or one beyond. 

listname(element) 



ai?i£ji3J->L3 

£11 12 13J 
14->L3( Af 

14 

L3 

ttl 12 13 14^ 

You can also edit a list by means of the STAT list editor 
(Chapter 9). 

You can use a list in a Y= expression. However, the list must 
be used in such a way that it resolves to a single value; for 
example, Y1 =X*SUM(1 /(1 .1 A {1 ,2,3})). 

Note: Unlike the TI-82 and TI-85, you cannot use a list to 
graph a family of curves. 
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Notes about 
Using Math 
Functions with 
Lists 



A list can be used to input several values for certain functions. 
(Other chapters and Appendix A state when a list is valid.) 
The function is evaluated for each element in the list, and a 
list is returned. 



• If a list is used with a function, the function must be valid 
for every element in the list. 



• If two lists are used with a two-argument function, the 
lengths of the lists must be the same. The answer is a list 
in which each element is calculated by evaluating the 
function using the corresponding elements in the lists. 



• If a list and a value are used with a two-argument function, 
the value is used with each element in the list. 

<4 B 12} 



♦ This returns an error because 1 is 
divided by 0. 
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LIST OPS Operations 



Press [2nd] [list] to display the list operations on the LIST OPS menu. 



LIST OPS 


OPS MATH 




Menu 


1 : SORTAt 


Sorts lists in ascending order. 




2: SORTDt 


Sorts lists in descending order. 




3: DIM 


Accesses the list dimension. 




4: SEQ( 


Creates a sequence. 



SORTA( 
SORTD( 



Note: SORTA( and SORTD( are the same as SORTA( and 
SORTD( on the STAT EDIT menu. 

SORTA( (sort ascending, LIST OPS, item 1) and SORTD( (sort 
descending, LIST OPS, item 2) have two uses. 

• With one list name, they sort the elements of an existing 
list and update the list in memory. 

• With two to six list names, they sort the first list and then 
sort the remaining lists as dependent lists, placing their 
elements in the same order as their corresponding 
elements in the first list. This allows you to keep sets of 
related data in the same order when you sort lists. 

All of the lists to be sorted must be the same length. The 
sorted lists are updated in memory. 

Note: You can reference a specific list only once in these 
instructions. 

SORT 'A(listname) 

SORT A(keylistname,dependlistl,dependlist2, . . .) 
SORTD(listname) 

S0RTD(keylistname,dependlistl,dependlist2, . . .) 



{£jfij4J->L3 

« b 4} 

SDRTflCLS) 

DIME 

L3 

M E fiJ 



SDRTDC L3 S 
L2 



DIME 



{£jfi?4J->L4 

i£ b 4J 



:"DF;Th( L4? LE ) 
LA 
LE 



DDTlE 
14 E 62- 

^^ i 2J 
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Accessing List DIM (dimension, LIST OPS, item 3) returns the length (number 
Dimensions with of elements) of the specified list. 

DIM list 



DIH a?3j£jTJ 



Creating a List DIM is used with ISTOI to create a new list with a specified 
with DIM number of elements. The elements of the new list are zeros. 

length*D\N\ listname 



3->DIH L2 
L2 



2 

£0 0 0J 



Redimensioning 
a List with DIM 



DIM is also used with ISTOH to redimension an existing list. 

• The elements in the old list that are within the new 
dimension are not changed. 

• Any elements in the old list that are outside the new 
dimension are eliminated. 

• Any additional elements that are created are zeros. 
length*D\N\ listname 



{1j3j£jTJ->L4 

{13 5 7} 
£->DIH L4IL4 

£1 3 £ T 0J 
DIM L4HA 

£1 3 EJ 
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SEQ( SEQ( (sequence, LIST OPS, item 4) requires five arguments: 

an expression, a variable to be incremented, a beginning 
value, an ending value, and an increment. SEQ( returns a list 
in which each element is the result of the evaluation of 
expression with regard to variable for values ranging from 
begin to end at steps of increment. 

SEQ(expression,variable,begin,end, increment) 

The variable need not be defined in memory. The increment 
can be negative. 

*i ib A3 1001 

SEQ( can be used to generate a list of index numbers. This 
kind of list can be useful in data analysis. 

SEQtnTnTissjTToo" 

OjD 

11334 1333 1336 



8-8 Lists 



LIST MATH Operations 



Pressing [2nd] [list] (T| accesses the list math operations on the LIST MATH menu. 



LIST MATH 
Menu 



OPS MATH 




1 : 


MI N ( 


Returns minimum element of a list. 


2: 


MAX( 


Returns maximum element of a list. 


3: 


MEAN ( 


Returns mean of a list. 


4: 


MEDIANt 


Returns median of a list. 


5: 


SUM 


Returns sum of all elements in a list. 


6: 


PROD 


Returns product of all elements in a list. 



MIN( 
MAX( 



MEAN( 
MEDIAN( 



Note: MIN( and MAX( are the same as MIN( and MAX( on the 
MATH NUM menu. 

MIN( (minimum, LIST MATH, item 1) or MAX( (maximum, 
LIST MATH, item 2) returns the smallest or largest element of 
the specified list. If two lists are compared, it returns a list of 
the smaller or larger of each pair of elements in the two lists. 



MIN(//.s7) 

Wm(listA,listB) 



MAX(list) 
MAX(listA,listB) 



Mine [i? £?::]■:! 

i 

£3 £ 3J 



MEAN( (LIST MATH, item 3) returns the mean value of the list. 
MEDIAN( (LIST MATH, item 4) returns the median value of the 
list. 

MEAN(Hsf) or MEDIAN(//s7) 

If a second list is given, it is interpreted as the frequency of 
the elements in the list. 

MEAN(listJrequency) or MEDIAN(//.s7 frequency) 



HEAiiCUjEjJJj-Hj 
1.5T142BET1 



HEDIftnKl;2?3}) 
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SUM 



SUM (summation, LIST MATH, item 5) returns the sum of the 

elements in the specified list. 



SUM list 



{£j£j3J->L1 



SUH Li 



10 



PROD 



PROD (product, LIST MATH, item 6) returns the product of 
the elements of the list. 

PROD list 

IPRDD «7£?3J I 
I 30 1 

You can combine SUM or PROD with SEQ( to obtain: 

upper upper- 



x=lower 





To evaluate X from N=l to 4: 



suh SEats^tn-iij 
rijijiji) 
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Chapter 9: Statistics 



This chapter describes the tools for analyzing statistical data on the TI-80. These 
include entering lists of data, calculating statistical results, fitting data to a 
model, and plotting data. 



Chapter Getting Started: Building Height and City Size 9-2 

Contents Setting Up a Statistical Analysis 9-8 

The STAT List Editor ISM) 

Viewing, Entering, and Editing Lists 9-10 

Sorting and Clearing Lists 9-13 

Statistical Analysis 9-14 

Types of Statistical Analysis 9-15 

Statistical Variables 9-17 

Statistical Plotting 9-18 

Statistical Analysis in a Program 9-22 



Statistical Plotting in a Program 9-23 



Statistics 9-1 



Getting Started: Building Height and City Size 



Getting Started is a fast-paced introduction. Read the chapter for details. 

Determine a linear equation to fit the data below. Enter the data, and perform a 
linear regression. Then plot the data. Predict how many buildings of more than 
12 stories you would expect to find in a city of 300 thousand people. 



Population in Thousands Buildings > 12 Stories 

150 4 

500 31 

800 42 

250 9 

550 20 

750 55 



1. To clear any existing lists, press I STAT I 4 to copy 
CLRLIST to the Home screen. 



Press [2nd] [L1] □ [2nd] [L2] □ Und] B-3] □ Und] D-4] I ENTER | . 
The message DONE is displayed. 



Press I STAT I 1 to display the STAT list editor. Enter 
150 to represent 150,000 for the population of the 
first city. As you type, the value is displayed on the 
bottom line. 



Press I ENTER I 
of L1, 



The value is shown in the first element 



, and the cursor moves to the second element in 
the same list. 



CALC 
IT... 

JsrjRTA( 
JSSrjRTDC 

41 CLRLIST 



CLRLIST Li?L2?L3 
? L4 

DIME 





L2 






Li(i)=iEOI 





L2 


it 








Li(EJ= 
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5. Enter the remaining elements of L1 . Press: 



500 I ENTER | . 

800 [enTer1 . 

250 I ENTER 1. 



550 I ENTER | . 
750 I ENTER | . 

Press [T] to move to the first element of list L2. 



Enter the elements (number of buildings with more 
than 12 stories) of L2. Press: 



4 [enTer1 . 

31 I ENTER I . 
42 I ENTER I. 



9 I ENTER I . 

20 IenTerI . 

55 I ENTER |. 



You can sort the data by size of city. Press 1 2nd I [QUIT] 
ICLEARl to return to a clear Home screen. Press I STAT I 2 
to select SORTA(, which is copied to the Home 
screen. Press 1 2nd I [L1] to select the independent list 
and then press [7J Und] [l_2] to select the dependent list. 
Press \T\ IENTERI . The message DONE is displayed. The 
lists have been updated in memory. 



9. Press I STAT I 1 to display the sorted lists in the STAT 
list editor. 





L2 






BOO 




2E0 




EE0 




TE0 







£00 
BOO 
2E0 
EE0 











BOO 


42 


2E0 


9 


EE0 


20 


TE0 


EE 






L2(T)= 



SBRTA(LijL2) 



d □ n e 



E00 
EE0 
TE0 



THTrVr 



4 
9 

31 
20 
EE 



-Li- 
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After entering and sorting the data, define the STAT PLOTS and Window 
variables; then perform a linear regression (aX + b). 



10. Press [2nd] [ENTER] to display the STAT PLOTS screen. 



12. 



11. Press 1 to display the PLOT1 screen. Move the 

cursor to ON, if necessary, and press [ENTER I to turn 
PLOT1 on. Leave TYPE as scatter plot (!.;..::), XL 
(independent list) as L1 , YL (dependent list) as L2, 
and Mark as □. 



Press [WINDOWl to display the Window variables. 
Enter the following values. 

0 for XMIN 
1000 for XMAX 
100 for XSCL 
-15 for YMIN 
100 for YMAX 
10forYSCL 

13. Press [sTaTI HI to display the STAT CALC menu. 



14. Press 3 to select LINREG(aX+b), which is copied to 
the Home screen. Press [2nd] [L1] □ [2nd] B-2] [ENTER I . 

The least-squares linear regression is calculated; the 
display shows the values for a (slope), b 
(y-intercept), and r (correlation coefficient). 



□FF L LI L£ ° 
£:PLDT£... 

□FF t: L£ L£ " 
JIPLBTJ... 

□FF L L! L2 » 
44PLDTSDFF 



PLDTi 
□ FF 

PE I* LI ™ iDj 
YL! LlfcL3L4LELfi 

hark: ti + ■ 



UinDDU 
KHin=0 
KHAK=i000 
KSCL=i00 
VHin=-iE 
YHAK=i00 
VSCL=i0 



EDIT 
[Hi-(ffilTSTATS 
2l£-UAR STATS 
JILiriREijt dll+t j 
4IQUADREG 

EiLiriRE']': d+t:::i 

HLRREG 
7 ■!■ E !■! P F; E ij 



LlhREGC dll+t- i 
3=dK+t 

d=.0fi9T05BB£4 
t=-B.0i9fi0TB43 
i'=. 92594B45G5 
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Store the regression equation into the Y= list and graph it. 



15. In FUNC mode, press 0 to display the Y= editor. 
Press I CLE AR I to clear Y1 , if necessary. Turn off all 
other functions, if necessary. 



16. Press IVARSI to display the VARS menu. 



17. Press 2 to select STATISTICS..., and press H El to 
display the VARS EQ menu. 



18. Press 5 to select REGEQ, which copies the linear 
regression to the Y= editor screen. 

Note: Each time you calculate a regression, the 
regression equation (REGEQ) is updated. 



19. 



20. 



Press (GRAPH]. The data points are plotted (□), and 
then the regression line is drawn. 



Press ITRACEI and then [7] to trace the points in 
PLOT1 , as indicated by P1 in the upper right corner 
of the display. 

Press 0 to move to Y1 , and continue tracing the 
function. 



Vi= 
Y£= 
Y3= 
Y4= 



nDDU... 

ISTATISTICS... 
SUABLE... 
■IISIHPFhCTDF;... 



K^Y E li BDK 
4 m .C 

E:: REGEQ 
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You can enter expressions to define lists in the STAT list editor. For example, 
you can now define predicted values and residuals (the differences between the 
observed values and the predicted values) for this problem. 



21. Press I STAT I 1 to display the STAT list editor. Press 
0 0 0 to move the cursor onto the name L3. 



22. Press [2nd] [Y-VARS] 1 to select Y1 , and then press [TJ 
[2nd] [L1] UJ. This defines L3 as the values predicted 
by the LINREG line. 



23. Press I ENTER I to store the values in L3. 



24. To store the residuals in L4, press 0 Q to move the 
cursor onto the name L4. To enter L4 = L2 - L3, 
press [2nd] [l_2] (the observed) □ Und] [L3] (the 
predicted) [e¥TER1 . 



25. Press [2nd] [STAT PLOT]. Press 1 to select PLOT1 . Move 
the cursor to OFF, and press I ENTER I to turn the plot 
off. 



26. Press [2nd] [STAT PLOT] 2 to select PLOT2. Move the 
cursor to ON and press I ENTER I to turn the plot on, if 
necessary. Press El B I ENTER I to define XL as L1 . 
Press 0000 [ENTER] to define YL as L4. Press 0 
[3 [ENTER] to set MARK as +. 





IK 


9 




31 




20 




EE 
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L3= 





IK 


9 




31 




20 




EE 
42 




L3=V1(L1JI 







9 

31 
20 
EE 


3.406% 
2fi.B33 
30.319 
44.2b 


L3(i>=2.43fi274E.. 







2.43^3 
9.4069 
2fi.B33 
30.319 
44.2b 


TO 

4.1667 
-10.32 
10.74 

E^. 








\lC ™ ifl] 

2L3L4LEI.fi 
L3L4LELfi 



PLBT2 
MIT DFF 

TYPE J* l£ ™ db 
KL: lM|E2L3L4LELfi 
YL! lSL2L31iLELfi 

hark: d b - 
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Plot the residuals, and predict how many buildings of 12 or more stories there 
are in a city with a population of 300 thousand. 



27. Press f>l R1 [ENTER! to turn off Y1 . 



28. 



30. 



Press [WINDOWl , and change the Window variable 
values to best show the residuals. Use the minimum 
and maximum values of L4 (-10.31862745 and 
10.74019608) as guidelines for setting YMIN and 
YMAX. 



29. Press IGRAPHl to plot the residuals. 
+ marks each residual value. 



Press [2nd] [QUIT] I CLE AR I to return to a clear Home 
screen. Press [2nl] [Y-VARS] 1 to select Y1 . Then 
press [0 300 Q] I ENTER I . 

The value of Y1 (the linear regression equation) for 
X=300 (which represents 300 thousand city 
population) is shown. Remember to round the 
number mentally to an integer (13) to represent 
whole buildings. 



94K+-B.0i9fi0TB43 
14 

V4= 



UIHDBU 
KHin=0 
KHAK=1000 
KSCL=100 
VHin=-i£ 

vmh::=h 

YSCL=2 



V1C300) 

12.B9215EBE 
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Setting Up a Statistical Analysis 



The data for statistical analyses is stored in lists. The TI-80 has six list variables 
(Li through L6) that you can use in STAT calculations. Several types of 
statistical analyses are available. 



Steps Follow these basic steps to perform statistical analyses. 

1. Enter the statistical data in lists (pages 9-9 through 9-13). 

2. Select the type of statistical calculations you want to do 
(pages 9-14 through 9-16), and specify the list names for 
the data. 

3. Calculate the statistical variables, or fit the data to a model 
(page 9-17). 

4. Plot the data (pages 9-18 through 9-21). 
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The STAT List Editor 



Pressing Istat I accesses the STAT list editor and several instructions for use 
with lists (Li through Le). The instructions are discussed on page 9-13. 



STAT EDIT 


ED 


IT CALC 




Menu 


1 : 


EDIT... 


Displays list editor. 




2: 


S0RTA( 


Sorts list in ascending order. 




3: 


S0RTD( 


Sorts list in descending order. 




4: 


CLRLIST 


Deletes all elements of list. 



Displaying the The STAT list editor gives you an easy environment in which 
STAT List Editor to enter or edit lists. You can also create lists directly from the 
keyboard (Chapter 8), if you prefer. 



To display the STAT list editor, press ISTAT I and then press 1 
or I ENTER I to select EDIT... from the STAT EDIT menu. 



Entering List 
Elements in the 
STAT List Editor 



Leaving the 
STAT List Editor 



£00 
EEO 
TEO 



7=TEo 



A 
9 

3i 
£0 
EE 



The top line of the STAT list editor displays the names of the 
lists (even if the list is empty). The center portion displays up 
to six elements of two lists, showing the values of the 
elements (abbreviated to six digits if necessary). The full 
value of the current element (indicated by the rectangular 
cursor) is shown on the bottom line. 

To enter a list into the STAT list editor: 

1. Display the STAT list editor. 

2. Enter the first value in the list, and press I ENTER I or 0. The 
value is entered, and the rectangular cursor moves down 
to the next position. 

3. Continue until you enter all the data in the list. 

Press 0 and 0 in the editor to move between lists. 

Note: You may enter an expression, which is evaluated when 
you press I ENTER I , 0, or 0. 

To leave the STAT list editor: 

• Select another screen by pressing the appropriate key. 

• Press 1 2nd I [QUIT] to return to the Home screen. 



Statistics 9-9 



Viewing, Entering, and Editing Lists 



The STAT list editor has two "contexts," viewing and editing. The current 
context determines the result of a key press. In both contexts, the full value of 
the highlighted element is displayed on the bottom line. 



Viewing Context 







EGO 
Bud 

7E0 


31 

ji 

5 

20 
EE 


Li<dl=lE0 



In the viewing context, you can move quickly from one list 
element to the next. 

[7] or [7] Moves the rectangular cursor to the previous or 
next list. 

0 or 0 Moves the rectangular cursor within the current 

column. On row 1, 0 moves the cursor to the list 
name. 

1 ENTER I Activates the edit cursor on the bottom line. 



I CLE AR I 



Any entry 
character 



[2nd] [INS] 



Clears the value on the bottom line. 



Clears the value on the bottom line; copies the 
character to the bottom line. 



Inserts a list element (value is zero). 



Deletes the current list element and closes up the 
list. 



Editing 
Context 







EGO 
Bud 

ssf 

TEO 


31 
ji 

5 

20 
EE 





In the editing context, an edit cursor is active on the bottom 
line; and you can change the value of the current list element. 
You can also move the cursor onto the list name and edit the 
entire list at once. 

0 or 0 Moves the edit cursor within the value. 

0 or 0 Stores the value on the bottom line to the list 

element; moves the rectangular cursor within the 
column. On row 1, 0 moves the cursor to the list 
name. 

1 ENTER I Stores the value on the bottom line to the list 

element; moves the rectangular cursor to the next 
element. 



ICLEARl 



Any entry 
character 

[2nd] [INS] 



Clears the value on the bottom line. 



Copies the character to the edit-cursor location 
on the bottom line. If it is the first character 
typed, the value on the bottom line is cleared. 

Activates the insert cursor. 



Deletes a character. 
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Deleting a List You can delete the contents of a list in several ways: 

• With the CLRLIST instruction (page 9-13). 

• Through the MEMORY menu (Chapter 12). 

• In the STAT list editor, by pressing 0 to move onto the list 
name and then pressing ICLEARl I ENTER I . 

• In the STAT list editor, by deleting each element. 

• On a command line, by entering 0*DIM listname. 
Editing a List To edit a list element: 

1. Display the STAT list editor. 

2. Move the rectangular cursor to the element you want to 
change. 

3. Press I ENTER I to switch to the editing context. Then: 

• Change the current value by inserting, deleting, or 
typing over digits. 

• Press an entry key, such as a number or letter, to begin 
an entry. This automatically clears the value. 

• Press ICLEARl to clear the entire value and then enter a 
new value. 

Note: If you clear a value by mistake, you can 
immediately press I ENTER I to restore the value at the 
rectangular cursor. 

4. Press I ENTER I to store the new value and move to another 
element. 

Note: You may enter an expression, which is evaluated when 
you press I ENTER I , 0, or Q. 
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You can enter or edit an entire list by moving the cursor to a list name on the top 
line of the STAT list editor and then pressing [enter]. The bottom line displays 
Ln=Lnx1, if there is data already in the list. Type any expression that returns a 
list, and press I enter I . The new list is displayed. 



Entering an 
Entire List 



To enter an entire list: 



Editing an Entire 
List 



1. Press ISTAT I I ENTER I , Enter several elements in L1 . 

2. Press 0 and \T\ as many times as necessary to move the 
cursor to the list name L2. 





L2 






B 

10 




IE 











IK 


4 




b 




B 

10 
12 




L£= 



3. Press 1 2nd I [L1] [x] 2. This is the expression that will define 
the elements in L2. 

4. Press I ENTER I to define and display L2. 





IK 


4 




6 




B 

10 




L^LixEl 





-Li_ 



4 
b 
B 

10 



11 
16 

£0 

JLi. 



To replace an existing list: 

1. Move the cursor to the list name L2. L2=L2x1 is displayed. 

2. Enter a new expression to replace the existing values in 
L2, [2nd] [L1] D5] 3, for example. Then press I ENTER I . The 
values in L2 are replaced, and the new values are 
displayed. 
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B 
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Sorting and Clearing Lists 



Items 2 through 4 on the STAT EDI T men u— SORTA(, SORTD(, and CLRLIST— let 
you sort or clear list data. Pressing |stat| displays these instructions, and 
selecting an item copies the name of the instruction to the Home screen. Note 
that SORTA( and SORTD( are the same as SORTA( and SORTD( on the LIST OPS 
menu (Chapter 8). 



SORTA( 
SORTD( 



SORTA( (sort ascending, STAT EDIT, item 2) and SORTA( 

(sort descending, STAT EDIT, item 3) have two uses. 

• With one list name, they sort the elements of an existing 
list and update the list in memory. 

• With two to six list names, they sort the first list and then 
sort the remaining lists as dependent lists, placing their 
elements in the same order as their corresponding 
elements in the first list. This lets you sort two-variable 
data on X and keep the data pairs together. 

All of the lists to be sorted must be the same length. The 
sorted lists are updated in memory. 

Note: You can reference a specific list only once in these 
instructions. 

SORT 'A(listname) 

SORTA(keylistname,dependlistA,dependlistB, . . .) 
SORTD(listname) 

SORTD(keylistname,dependlistA,dependlistB, . . .) 







-isbi — 1 

1991 
1993 
1992 


B42 

123T 
9T2 






L2(EJ= 



SDRTftCLljUJ 



DIME 



lip 

1995: 
1993 
1994 



Li(iJ=i99i 



9T2 

123T 

1429 



CLRLIST CLRLIST (clear list, STAT EDIT, item 4) clears (deletes) the 

elements of one or more lists. 

CLRLIST HstnameA,listnameB, . . . 



1992 
1993 
1994 



Li(iJ=i99i 



9T2 

123T 

1429 



CLRLIST L1jL2 

C'DriE 





L2 






L1(1J= 
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Statistical Analysis 



Pressing |stat I |T) accesses the STAT CALC menu, where you select and perform 
statistical calculations. The TI-80 can analyze one-variable or two-variable 
statistics. Both can have associated frequency lists. 



STAT CALC 
Menu 



EDIT CALC 



1 


1-VAR STATS 


Calculates 1-variable statistics. 


2 


2-VAR STATS 


Calculates 2-variable statistics. 


3 


LINREG(aX+b) 


Fits data to linear model. 


4 


QUADREG 


Fits data to quadratic model. 


5 


LINREGC a+bX) 


Fits data to linear model. 


6 


LNREG 


Fits data to logarithmic model. 


7 


EXPREG 


Fits data to exponential model. 


8 


PWRREG 


Fits data to power model. 



Selecting and 
Performing a 
Statistical 
Calculation 



Frequency of 
Occurrence for 
Data Points 



To select and perform statistical calculations: 

1. Select a calculation type by pressing its corresponding 
number on the STAT CALC menu. The name of the 
calculation is copied to the Home screen. 

2. Enter the name(s) of the list(s) to be used in the 
calculation. If you enter more than one list name, separate 
them by commas. 



3. Press I ENTER I to perform the calculation and display the 
results. 

For all of the calculation types, you can include a list of data 
occurrences, or frequencies. These indicate how many times 
the corresponding data points or data pairs occur in the data 
set you are analyzing. 

For example, if L1 ={1 5.5,1 2.1 ,9.8,14.7,1 5} and L2={1 ,4,1 ,3,3}, 
then the instruction 1 -VAR STATS L1 ,L2 would assume that 
15.5 occurred one time, 12.1 occurred four times, 9.8 occurred 
one time, and so on. 

Frequencies must be greater than or equal to zero. At least 
one frequency in the list must be greater than zero. 

Noninteger frequencies are valid. This is useful in entering 
frequencies expressed as percentages or parts that add up to 
1. Noninteger frequencies, however, may prevent the 
calculation of certain variables. 
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Types of Statistical Analysis 



These calculations return statistical results based on the list(s) you reference. If 
you reference a third list name as an argument for 2-VAR STATS or any of the 
regression models, the list is interpreted as the frequencies of occurrence for 
the data pairs in the first two lists. 



1-VAR STATS 



2-VAR STATS 



LINREG 

(aX+b) 



1-VAR STATS (one-variable statistics, STAT CALC, item 1) 
analyzes data with one measured variable and calculates 
statistical results as indicated on page 9-17. 

If you reference two list names, the second list is interpreted 
as the frequency of occurrence for each data point in the first 
list. 

1-VAR STATS listname 

1-VAR ST ATS Xlistnamejreqlistname 



i-UAR STATS Li?L 



2-VAR STATS (two-variable statistics, STAT CALC, item 2) 
analyzes paired data between which there is a relationship. 
This option calculates statistical results as indicated on page 
9-17. 

The first list you reference is the independent variable (X list). 
The second list is the dependent variable (Y list). If you 
reference a third list name, it is interpreted as the frequency of 
occurrence for each data pair in the first two lists. 

2-VAR ST ATS Xlistname,Ylistname 

2-VAR STATS Xlistname,YlistnameJi~eqlistname 

LINREG (aX+b) (linear regression, STAT CALC, item 3) fits 
the data to the model y=ax+b using a least-squares fit and x 
and y. It displays a (slope), b (y-intercept), and r (correlation 
coefficient). 

LINREG (aX+b) Xlistname,Ylistname 

LINREG (aX+b) Xlistname,YlistnameJreqlistname 



LinREG(-JKH) Li? 



LiriREGC -i!-!+b '.i 
3=aK+b 

a=.0fi9T0£HH24 

b=-B.Oi9G0TB43 

r-=.g2£94H45fi£ 
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QUADREG (quadratic regression, STAT CALC, item 4) fits the 
data to the second-order polynomial y=ax 2 +bx+c. It displays 
a, b, and c. For three data points the equation is a polynomial 
fit; for four or more, it is a polynomial regression. At least 
three data points are required. 

QUADREG Xlistname,Ylistname 

QUADREG Xlistname,Ylistnamejreqlistname 

LINREG (a+bX) (linear regression, STAT CALC, item 5) fits 
the data to the model equation y=a+bx using a least-squares fit 
and x and y. It displays a, b, and r (correlation coefficient). 

LINREG (a+bX) Xlistname,Ylistname 

LINREG (a+bX) Xlistname,YlistnameJreqlistname 

LNREG (logarithmic regression, STAT CALC, item 6) fits the 
data to the model equation y=a+b ln(x) using a least-squares 
fit and transformed values LN(x) and y. It displays a, b, and r 
(correlation coefficient). 

LNREG Xlistname,Ylistname 

LNREG Xlistname,YlistnameJreqlistname 

EXPREG (exponential regression, STAT CALC, item 7) fits the 
data to the model equation y=ab x using a least-squares fit and 
transformed values x and LN(y). It displays a, b, and r 
(correlation coefficient). 

EXPREG Xlistname,Ylistname 

EXPREG Xlistname,YlistnameJreqlistname 

PWRREG (power regression, STAT CALC, item 8) fits the data 
to the model equation y=ax b using a least-squares fit and 
transformed values LN(x) and LN(y). It displays a, b, and r 
(correlation coefficient). 

PWRREG Xlistname,Ylistname 

PWRREG Xlistname,YlistnameJreqlistname 

Note: Calculations for x, EX, EX 2 , SX, oX, y, EY, EY 2 , SY, aY, 
and EXY are calculated using transformed values for LNREG, 
EXPREG, and PWRREG. 



Statistical Variables 



The statistical variables are calculated as indicated below. Some are displayed 
when 1-VAR STATS or 2-VAR STATS are calculated. You can access these 
variables for use in expressions through the VARS STATISTICS... menus. If you 
edit a list, all statistical variables are cleared. 



Variables 


1-VAR 
STATS 


2-VAR 
STATS 


LIN, LN, 
EXP, PWR 
REGS 


QUADREG 


VARS 
Menu 


x (mean of X values) 


/ 


/ 


/ 




X/Y 


XX (sum of X values) 


/ 


/ 


/ 




Z 


XX 2 (sum of X 2 values) 


/ 


/ 


/ 




X 


SX (sample standard deviation of X) 


/ 


/ 


/ 




X/Y 


oX (population standard deviation of X) 


/ 


/ 


/ 




X/Y 


n (number of data points) 


/ 


/ 


/ 


/ 


X/Y 


y (mean of Y values) 




✓ 


/ 




X/Y 


XY (sum of Y values) 




/ 


/ 




S 


XY 2 (sum of Y 2 values) 




/ 


/ 




z 


S Y (sample standard deviation of Y) 




/ 


/ 




X/Y 


oY (population standard deviation of Y) 




/ 


/ 




X/Y 


XXY (sum of X x Y) 




/ 


/ 




Z 


MINX (nnrumum of X values) 


/ 


/ 






X/Y 


M AXX (maximum of X values) 


/ 


/ 






X/Y 


Ml NY (nunimum of Y values) 




/ 






X/Y 


M AX Y (maximum of Y values) 




✓ 






X/Y 


Q1 (1st quartile) 


/ 








BOX 


MED (median) 


/ 








BOX 


Q3 (3rd quartile) 


/ 








BOX 


a, b (regression/fit coefficients) 






/ 




EQ 


a, b, C (quadratic coefficients) 








/ 


EQ 


r (correlation coefficient) 






/ 




EQ 


REGEQ (regression equation) 






/ 


/ 


EQ 



Q1 and Q3 The quartile Q1 is the median of the ordinals to the left of 

MED (median). The quartile Q3 is the median of the ordinals 
to the right of MED. 

Noninteger If a frequency list contains noninteger values, SX and SY are 

Frequencies undefined. No values are displayed for them in the statistical 

results. Q1, MED, and Q3 are also undefined if the frequency 

list contains noninteger values. 

Large If a frequency list contains a value larger than 99, Q1 , MED, 

Frequencies and Q3 will not be calculated. 

Zero If the frequency for an element or data pair is zero, the 

Frequencies element or data pair is ignored in the calculation. 
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Statistical Plotting 



You can plot statistical data that you have entered in lists. The types of plots 
available include scatter plots, x-y lines, box and whisker plots, and histograms. 
You can define up to three plots at a time. 



Steps 



To plot statistical data: 



Scatter Plot 



XYLine 



Enter the statistical data as lists (page 9-9 and Chapter 8). 

Select the statistical calculations (pages 9-14 through 9-16 
), and calculate the statistical variables (page 9-17) or fit 
the data to a model, if desired. 

Select or deselect Y= equations, as appropriate 
(Chapter 4). 

Define the statistical plot (page 9-20). 

Turn the plot(s) on, if necessary (page 9-21). 

Define the viewing window (page 9-21 and Chapter 4). 



Display and explore the graph by pressing IGRAPHl , IZOQMl , 
or ITRACE | . 



Li (scatter plot) plots the data points from XL (X list) and YL 
(Y list) as coordinate pairs, showing each point as a box (a), 
cross (+), or dot (•). XL and YL must be the same length. They 
can be the same list. 



PLDTi 




IMjC DFF 
TYPE LJ 


i \£, ™ JU 


::l: ijjl 


:2L3L4L£Lfi 


vl: u\ 


^L3L4L£Lfi 


hark: ■ 





LI (XYLine) is a scatter plot in which the data points are 
plotted and connected in the order in which they appear in XL 
and YL. You may want to sort the lists with SORTA( or 
SORTD( before plotting. 



PLDTi 
MIT DFF 

TTPE Lj I* ™ tffl 

::l: bjleoliIlels 

YL! nfcL3L4LELG 

hark: Ti + ■ 
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Box Plot 



Histogram 



Frequencies in 
Stat Plots 



!:!:!:!. (box plot) plots one-variable data. The whiskers on the plot 
extend from the minimum data point in the set (MINX) to the 
first quartile (Q1) and from the third quartile (Q3) to the 
maximum point (MAXX). The box is defined by Q1 , the 
median (MED), and Q3 (page 9-17). 

Box plots are plotted with respect to XMIN and XMAX, but 
ignore YMIN and YMAX. When two box plots are plotted, the 
first plots at the top of the screen and the second plots in the 
middle. When three are plotted, the first plots at the top, the 
second in the middle, and the third at the bottom. 





[fll (histogram) plots one-variable data. XSCL determines the 
width of each bar, beginning at XMIN. (XMAX - XMIN)/XSCL 

must be < 31. A value occurring on the edge of a bar is 
counted in the bar to the right. 



PLDT1 
Mf DFF 

TYPE Lj L£ SSJjnr 
ML! JflLSLJL^LEtS 
F: E!tlL21_3L4L£Lfi 



UIHDDH 

::Min=M 

XHAK=1£ 

KSCL=i 

YHin=-10 

YHAK=20 

YSCL=£ 



The frequency list specified for a statistical plot works just 
like the frequency lists specified for other statistical 
calculations (pages 9-14 through 9-16). 

If you want to exclude an outlying data point from a plot, 
enter a zero for that value in the frequency list to prevent 
having to change the data lists. 
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Defining the 
Plots 



To define plots: 

1. Press [2nd] [STAT PLOT] . The STAT PLOTS screen shows the 
current plot definitions. 



□n t; Li le n 

2SPLDTE... 

DFF t: L£ L£ " 
3SPLQT5... 

DFF L L! L2 » 
44PLDTSDFF 



Select the plot to define (PLOT1 , PLOT2, or PLOT3). 

If you wish to plot the statistical data immediately, select 
ON. You can define a plot at any time and leave it OFF. 
The definition will be available in the future. 



PLDTi 
DFF 

PE 1* L£ ™ Jti 

::l: LxJE^l^l^lsle 

YL: ni£L3L4LELfi 

hark: ii + ■ 



4. Select the type of plot. The options change appropriately. 



• Li: (scatter plot): 

• k: (XYLine): 

• i™. (box plot): 

• db. (histogram): 

Where: 



XL 
XL 
XL 
XL 



YL 
YL 



MARK 
MARK 



XL is the list of independent data. 

YL is the list of dependent data. 

F is the frequency (1 is used if no list is specified). 

MARK is □, +, or>. 
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Turning Plots Off 
or On 



Defining the 
Viewing Window 



Tracing a Stat 
Plot 



PLOTSOFF and PLOTSON allow you to turn statistical plots 
off or on from the Home screen or a program. Used without 
plot#, they turn all plots off or all plots on. Used with plot#, 
they turn specific plots off or on. 

PLOTSOFF or PLOTSON 
PLOTSOFF plot#,plot#, . . . 
PLOTSON plot#,plot#, . . . 

For example, PLOTSOFF followed by PLOTSON 3 turns all 
plots off and then turns PLOT3 on. 



PLDTSDFF 
PLDTSDn 3 



['DM 
DDM 



Statistical plots are displayed on the current graph. You may 
define the viewing window by pressing IWINDOWI and then 
entering values for the Window variables. 

When you trace a scatter plot or XYLine, tracing begins at the 
first element in the lists. 

When you trace a box plot, tracing begins at MED (the 
median). Press [T] to trace to Q1 and MINX. Press [7] to trace 
to Q3 and MAXX. 

When you trace a histogram, the cursor moves to the top 
center of each column, starting at the first column. 

When you press 0 or 0 to move to another plot or Y= 
function, tracing moves to the current or beginning point on 
that plot. 
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Statistical Analysis in a Program 



You can enter statistical data, calculate statistical results, and fit data to models 
from a program. 



Entering Stat 
Data 



Statistical 
Calculations 



Enter the statistical data directly into lists (Chapter 8) in the 
program. 



program: stats 

->Li 

{4jfijTj9jiiJ->L 



To calculate statistical results or fit data to a model from a 
program: 



1. 



On a blank line in the program editor, select the type of 
calculation from the STAT CALC menu. 

Enter the names of the lists, separated by commas, to use 
in the calculation. 



PRDGRAH: STATS 
i25?3fij42?E4jfi4 
->Li 

{4jfijTj9jiiJ->L 

LiriREGC ■SK+b 5 Li 
L2 



Note: To display a regression equation and coefficients from 
a program, the regression function must be the last statement 
in the program. If it is not the last statement, the regression 
equation will be evaluated and stored, but the results will not 
be displayed. 



9-22 Statistics 



Statistical Plotting in a Program 



To display a statistical plot, you may define the plot(s), then turn the plot(s) on, 
and then display the graph. If you do not define the plot, the current definitions 
are used. 



Defining a Stat 
Plot in a 
Program 



To define a statistical plot in a program: 

1. Enter the data into list(s). On a blank line in the program 
editor, press [2nd] [STAT PLOT] to display the PLOTS menu. 

2. Select the plot to define. PLOT1 (, PLOT2(, or PLOT3( is 

copied to the cursor location. 



fflptni 

TlPLDT 



TVPE 
TIC 
PLDTEC 
3:PLDT3t 
■1SPLDTSDFF 
S! PLDTSDh 



HARK 



PROGRAM! STATE 
!{i;2;3;4:->Li 
!{£jfij5j4J->L£ 
! PLDTK I 



Press [2nd] [STAT PLOT] ff] to display the TYPE menu. Select 
the type of plot. L!: (scatter), kl (XYLine), "i. (box), or sill, 
(histogram) is copied to the cursor location. 
Press [7]. Enter the list names, separated by commas. 



PLOTS IHJ' HARK 



3!™ 
4iJb 



PRDGRAH! STATE 
!ii;E;3;43->Ll 
:iSjfij9jJ3->-L£ 
! PLDTK Li; LI; L£l 



(This step is for and LC only.) Press Q]. Press [2nd I 
[STAT PLOT] [H H to display the MARK menu. Select the 
mark. □, +, or *. is copied to the cursor location. 

Press \T\ and I ENTER I to complete the command line. 



pldts tvpe i:mai- 



PRDGRAH! STATE 
!{ij£j3j4J->Li 
:{£;fi;9;43->L£ 
! PLDTK Li? Li? LE? 
"J 



Press [2nd] [STAT PLOT] 5 to copy PLOTSON to the command 
line and the number of the plot (1 , 2, or 3) to turn on. Press 
I ENTER I to complete the command line. 

Note that PLOTSOFF in the 

example program ensures that all 
other plots are turned off. 



PRDGRAH! STATE 
!ii;E;3;43->Ll 
:{5jfij9jij3->-L£ 
! PLDTK LI; LI; LE? 
°) 

! PLDTSDFF 
IPLDTSDfl 1 
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Displaying a Stat To display a plot, use any of the Zoom instructions (Chapter 



Plot from a 
Program 



4), or use the DISPGRAPH instruction (Chapter 10). 



PROGRAM! STATE 




PRDGRAH: STATE" 


:{ij£j3j4J->Li 




:pldtsdff 


:-[£jGj9j4:->L£ 




: FnDFF 


:PLrJTiCk2jLljL2j 




: PLDTK Sj Li ) 


"J 




: PLDTSDA i 


: ZSTAADARD 




: DISPGRAPH 


:i 




:i 
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Chapter 10: Programming 



This chapter describes specific programming instructions and explains how to 
enter and execute programs on the TI-80. 



Chapter Getting Started: Rolling a Die 1 10-2 

Contents About TI-80 Programs 10-4 

Creating and Executing Programs 10-5 

Editing Programs 10-6 

PRGM CTL (Control) Instructions 1 10-7 

PRGM I/O (Input/Output) Instructions 10-11 



Calling Other Programs 10-14 
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Getting Started: Rolling a Die 



Getting Started is a fast-paced introduction. Read the chapter for details. 

A program is a set of commands that can be executed sequentially, as if they 
had been entered from the keyboard. Write a simple program to simulate the 
rolling of a single die. It should prompt for the number of rolls and then store the 
results of the rolls in a list. 



1. Press IPRGMI H H to display the PRGM NEW menu. 



Press I ENTER I to select CREATE NEW. (The keyboard 
is now in ALPHA-LOCK.) Type R O L L as the name 
of the program, and press I ENTER I . You are now in the 
program editor. The : (colon) in the first column of 
the second line indicates that this is the beginning of 
a command line. 



Press IPRGMI \±\ to access the PRGM I/O menu. Press 
4. CLRHOME is copied to cursor location. Press 
I ENTER I to complete the instruction and move to the 
next line. 



Press 0 [ST(>1 [2nd] [LIST] 3 Und] B-1]. This sets the 
dimension of Li (the list where the results of the rolls 
will be stored) to 0. Press I ENTER I to complete the 
instruction and move to the next line. 



Press IPRGMI \±\ 1 to copy INPUT to the cursor 
location. Press [2nd] [A-LOCK] ["] ROLLS [2nd] [TEST] 1 
I ALPHA I ["] □ IALPHAI R to prompt the user to input the 
number of rolls. Press I ENTER I to complete the 
instruction. 



Press IPRGMI 4 to copy FOR( to the cursor location. 
Press IALPHAI I □ 1 □ IALPHAI R □ 1 [TJ. Press I ENTER I 
to complete the instruction. 



EKEE EDIT IfJUi 
UjEREATE nEtr 



prdgrhh: ROLL 



prdgrhh: ROLL 

: ELRHDHE 



prqgrhh: rdll 

ELRHDHE 
0->DIH Li 



prdgrah:rdll 

: ELRHDHE 

:o->dih Li 

: IHPUT "RDLL:": 
R 



prdgrrh: rdll 

: ELRHDHE 

:o->dih Li 

IinPDT "RDLLS="? 
R 

:FDRCIji?Rji) 
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Press IMATHI UJ to access the MATH PRB menu. Press 
5 (to copy RANDINT( to the cursor location) 1 UJ 6 [TJ 
[STO^I [2nd] [L1] UJ I ALPHA I I UJ to generate random 
integers from 1 to 6 and store them into element I of 
L1 . Press I ENTER I to complete the instruction. 



Press IPRGMI UJ 2 to select DISP (display), which is 
copied to the cursor location. Press [2nd] [L1] UJ IALPHAI 
I UJ. This instruction displays the value of element I 
(the result of the last roll) in L1 . Press [ENTER] to 
complete the instruction. 



Press IPRGMI 6 to select PAUSE, which is copied to the 
cursor location. This pauses the program after 
displaying the result of the last roll. Press I ENTER I to 
complete the instruction. 



10. Press IPRGMI 5 to select END, which is copied to the 
cursor location. END identifies the end of the group 
of commands in the FOR( loop. Press I ENTER I to 
complete the instruction. 



11. Press [PRGM] UJ 2 [2nd] [L1] to display the list of all the 
roll results. Press I ENTER I to complete the instruction. 



12. Press [2nd] [QUIT] [ CLE AR I [PRGM] , Move the cursor to the 
program name ROLL. Press I ENTER I . Press I ENTER I again 
from the Home screen to execute PRGM ROLL. 



PRDGRAHIRDLL 

:o->dih Li 

IinPUT "R[]LLS="j 
R 

IFDRdjijRji) 

:RflnDinT(ijfi)->L 
id) 



prdgrah: roll 

IinPUT "R[]LLS="j 
R 

:FDR(IjijRji) 

:RAnDinT(i?fi)->L 
id) 

: disp Lid) 



prdgrahirdll 

R 

IFDRdjijRji) 

:RAnDinTd?fi)->L 
id) 

:disp Lid) 

: PAUSE 



prdgrahirdll 

IFDRdjijRji) 

:RAnDinnijfi)->L 
id) 

:disp Lid) 

: PAUSE 



prdgrah: roll 

:RAnDinTdjfi)->L 

id) 

: DISP Lid) 
: PAUSE 

:ead 

: disp Li 
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About TI-80 Programs 



Most features of the TI-80 are accessible from programs. Programs can access 
all variables and named items. The number of programs that the TI-80 can store 
is limited only by available memory. 



Notes about 
Programs 



"Breaking" a 
Program 



Memory 

Management and 

Erasing 

Programs 



Programs are identified by names of up to seven characters, 
beginning with a letter. 

A program consists of a series of program commands, which 
begin with a : (colon). A program command can be an 
expression (a command, usually a combination of variables, 
functions, and numeric values, that returns a value to ANS) or 
an instruction (a command, such as GRIDON or PT-ON(, that 
does not return a value to ANS). 

The TI-80 checks for errors when you execute the program, 
not as you enter or edit the program. 

Variables and lists saved in memory are global; that is, they 
can be accessed from all programs. Storing a new value to a 
variable or list in a program changes the value in memory 
during program execution. 

As calculations are made in programs, the TI-80 updates ANS, 
just as it would if the calculations were done on the Home 
screen. Programs do not update Last Entry as each command 
is executed. 

Pressing [ON] stops program execution. When you press [ON] 
during program execution, the ERR: BREAK menu is 
displayed. 

• To go to where the interruption occurred, select GOTO. 

• To return to the Home screen, select QUIT. 

The size of programs you can store is limited only by available 
memory. To access the MEMORY menu, press 1 2nd I [MEM] from 
the Home screen. Memory status is displayed on the MEMORY 
CHECK RAM... screen. To increase available memory, you can 
delete items, including other programs, from the 
MEMORY DELETE... screen (Chapter 12). 

Note: Each token in a program takes 1 byte. For example, 
SIN 1.23 takes 5 bytes. 
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Creating and Executing Programs 



Access the program editor by pressing |prgm| . Then either choose to create a 
new program or edit an existing program. In general, anything that can be 
executed from the Home screen can be included in a program. A program 
command always begins with a colon (:). 



Creating a New 
Program 



Entering 
Program 
Commands 



Leaving the 
Program Editor 

Executing a 
Program 



To create a new program: 

1. Press IPRGMI |T| [3 to display the PRGM NEW menu. Press 
I ENTER I to select CREATE NEW. 



PRDGRAH 



2. The keyboard is in ALPHA-LOCK. Enter the name you 
want for the program, followed by I ENTER I . The name may 
have one to seven characters (A-Z, 6, 0-9) and must begin 
with a letter. 

3. Enter the program commands. 

A colon (:) indicates the beginning of each program command. 
To enter more than one command on a line, separate them 
with a colon, just as you would on the Home screen. Press 
I ENTER I to indicate the end of a command line. 



When a command is longer than one line on the screen, it 
wraps to the next line. 1 2nd I [7] and 1 2nd I \±\ move the cursor to 
the beginning and end of a command line. 

In the program editor, if you press a key that accesses a menu, 
the menu screen temporarily replaces the program edit 
screen. When you make a selection or press I CLE AR I , you are 
returned to the program editor. 

When you finish entering or editing a program, press 1 2nd I [QUIT] 
to return to the Home screen. You must be on the Home 
screen to execute a program. 

To execute a program: 

1 



From a blank line on the Home screen, press IPRGMI to 
display the PRGM EXEC menu. The names of all existing 
programs are listed in alphabetical order. 

Select the program. PRGM_ and the program name are 
copied to the Home screen; for example, PRGM ROLL. 

Press I ENTER I to begin program execution. While the 
program is executing, the busy indicator is displayed. 
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Editing Programs 



The program editor also lets you edit an existing program. As you edit, you can 
enter commands just as you did when you created the program. 



Editing a 
Program 



Changing 
Instructions 



Inserting a New 
Command Line 



Deleting a 
Command Line 



To edit a program: 

1. Press IPRGMI \T\ to display the PRGM EDIT menu. 



EXEC 
fJHRDL 
2ISTATB 
3ISTATD 



riEH 



2. Select the name of an existing program. The program 
editor and the commands in that program are displayed. 

3. Edit the program by changing, inserting, or deleting 
commands, as needed. 

Move the cursor to the command you want to change. 

• Position the cursor, and then make the changes by typing 
over the command or using IDELl or 1 2nd I [INS]. 



• Press ICLEARl to clear (blank) all program commands on 
the command line (The leading colon is not deleted.), and 
then enter a new program command. 

To insert a new command line, position the cursor where you 
want to insert the new line, press 1 2nd I [INS] to put the TI-80 in 
insert mode, and then press I ENTER I . 



To delete a command line, press ICLEARl to clear the line, and 
then press IDELl to delete the colon. 

Note: All programs end with a blank command line; the colon 
on this line cannot be deleted. 
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PRGM CTL (Control) Instructions 



PRGM CTL (program control) instructions are accessed only from within the 
program editor. They direct the flow within an executing program, making it easy 
to repeat or skip commands during program execution. While the program editor 
is displayed, press Iprgmi . The selected menu item is copied to the cursor 
location. 



PRGM CTL CTL I/O EXEC 



1 


IF 


Creates a conditional test. 


2 


THEN 


Used with IF. 


3 


ELSE 


Used with IF-THEN. 


4 


F0R( 


Creates incrementing loop. 


5 


END 


Signifies end of loop, IF-THEN, or ELSE. 


6 


PAUSE 


Pauses program execution. 


7 


LB L 


Defines a label. 


8 


GOTO 


Goes to a label. 


9 


PRGM 


Executes a program as a subroutine. 


0 


RETURN 


Returns from a subroutine. 


A 


STOP 


Stops program execution. 



Controlling Program control instructions tell the TI-80 which command to 

Program Flow execute next in a program. IF checks a condition that you 
define to determine what command to execute next. The 
condition frequently uses relational tests (Chapter 2), such as 
IFA<7:A+1»A. 

IF IF (PRGM CTL, item 1) is used for testing and branching. If the 

condition is false (zero), the command immediately following 
IF is skipped. If the condition is true (nonzero), that command 
is executed. IF instructions can be nested. 



:IF condition 
■.command if true 
•.command 



prdgrhh: cdutit 




PRGH-CDLMT 


:o->a 




A IS 


: LEL 2 




i 


:a+i->a 




A IS 


IDISP "A IS"? A 




2 


:if A*2 




DDflE 


:stdp 






:gdtd 2 
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IF-THEN 
END 



THEN (PRGM CTL, item 2) following an IF executes a group of 
commands if the condition is true (nonzero). 

END (PRGM CTL, item 5) identifies the end of the group. 

IF condition 
THEN 

command if true 
END 

command 



program! test 
:i->k:io->v 
:if K<10 
:thea 

:£V-3->V 

: ead 

:disp k?vi 



PRGH.TEST 










IT 




DDAE 



IF-THEN-ELSE 
END 



ELSE (PRGM CTL, item 3) following IF-THEN executes a 
group of commands if the condition is false (zero). 

END (PRGM CTL, item 5) identifies the end of the group. 

IF condition 
THEN 

command if true 
ELSE 

command if false 
END 

command 



program: testels 

:inpin "k="jK 

:if K<0 

:thea 

:k:->v 

:else 

:k->y 

: EAD 

:disp iKjVJ 



PRGH. 



K="S 



TESTELS 



DDAE 

■[-£ EE J 
DDAE 



10-8 Programming 



FOR( 
END 



FOR( (PRGM CTL, item 4) is used for looping and 
incrementing. It increments the variable from the beginning 
value to the ending value, by the specified increment. The 
ending value is a maximum or minimum value that is not to be 
exceeded. The increment is optional (if not specified, 1 is 
used) and can be negative (ending value < beginning value). 

END identifies the end of the loop. FOR( loops can be nested. 

FOR(variable,begin,end,increment) 

command while end not exceeded 

END 

command 



END 



PAUSE 



PRDGRAHI SQUARE 
SFQRCAjOjHjE) 
IDISP Ai 

:erd 



PRGH-SQUARE 



0 
A 
16 
Sh 
64 
DDTlE 



END (PRGM CTL, item 5) identifies the end of a group of 
commands. Each FOR( and each IF-THEN or IF-THEN ELSE 

group must have an END at the "bottom." 

PAUSE (PRGM CTL, item 6) suspends execution of the 
program so that you can see answers or graphs. During the 
pause, the dotted pause indicator is displayed. When DISP or 
DISPGRAPH is executed, the appropriate screen is displayed. 
Press I ENTER I to resume program execution. 



program! pause 
:disp "a="jA 

: PAUSE 

: DISPGRAPH 

: PAUSE 

:disp 
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LBL (label) and GOTO (go to) are used together for branching. 

LBL (PRGM CTL, item 7) gives a label to a command line in a 
program. The label is one character (A-Z, 0-9, or 8). 

LBL label 

GOTO (PRGM CTL, item 8) causes the program to branch to 
the command line with the same label. 



GOTO label 



prdgrah: cube 




PRGH.EUEE 


:lbl e 




?£ 


: itiput a 




B 


IIF Hliiiii 






I STOP 




£T 


:disp a* 






: PAUSE 




DDRE 


: ijDtd e 







PRGM_ (PRGM CTL, item 9) calls (executes) other programs 
as subroutines (pages 10-14). When you select PRGM_, it is 
copied to the cursor location. You may type the letters of an 
existing program name. You may also enter the name of a 
program you have not yet created. 

When encountered, the command executes the specified 
program and then returns to the calling program. Execution 
continues with the command following PRGM_programname. 

PRGM jprogramname 

RETURN (PRGM CTL, item 0) quits the subroutine and returns 
to the calling program (pages 10-14), even if it is encountered 
within nested loops. (Any loops are ended.) There is an 
implied RETURN at the end of any program called as a 
subroutine. Within the main program, RETURN stops program 
execution and returns to the Home screen. 

STOP (PRGM CTL, item A) stops execution of a program and 
returns you to the Home screen. STOP is optional at the end 
of a program. There is an implied stop at the end of the main 
program that is being executed. 



PRGM I/O (Input/Output) Instructions 



The PRGM I/O (program input/output) instructions are accessed only from the 
program editor. They control input to and output from a program, allowing you 
to enter values and display answers during program execution. While the 
program editor is displayed, press Iprgmi . The selected menu item is copied to 
the cursor location. 



PRGM I/O CTL I/O EXEC 

Menu 1: INPUT Enters a value or displays the current graph. 

2 : D I S P Displays text, value, or the Home screen. 

3: DISPGRAPH Displays the current graph. 
4: CLRHOME Clears the Home screen. 



Displaying a INPUT without a variable displays the current graph. You can 

Graph with move the free-moving cursor, which updates X and Y. The 

INPUT dotted pause indicator is displayed. Press I ENTER I to resume 

program execution. 

For example, INPUT during program execution displays: 



prdgrah: GinpuT 

: FTlDFF 

: zdecimhl 
: itiput 

SGISP Kjt 







K:0 


V=0 
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Storing a INPUT with a variable displays a ? prompt during program 

Variable Value execution. The value for the variable may be a real number, a 
with INPUT list, or Y= function. During program execution, enter a value 

(a real number, an expression, or a list), and press I ENTER I . The 
value is evaluated and stored to the variable, listname, or Y= 
function, and the program resumes execution. 

INPUT variable 
INPUT listname 
INPUT Yname 



prdgrrh: HinpuT 
: itiput a 
: itiput Li 
: itiput yi 

SDISP ViCft) 

:disp VKLi) 



PRGH.HIRPUT 

?"£K+£" 



9 

9 11} 
DDRE 



You can enter a string of up to 16 characters to prompt for the 
value to be entered. During program execution, enter a value, 
and press [ENTER I after the prompt. The value is stored to the 
variable, listname, or Y= function, and the program resumes 
execution. 

INPUT "text" ', variable 
INPUT "text" , listname 
INPUT "text" , Yname 



prdgrhh: hitiput 
unpin "a="jA 
:inpuT "li="jL1 
unpin "vi="jV1 
:disp vie A) 
:disp vkld 



prgh.hirput 

li=:ij2jSJ 

V1="£K+E" 
■[T 



9 

9 11} 
DDRE 



Note: When you input lists and expressions during program 
execution, you must include the braces ({ }) around the list 
elements and quotation marks (") around expressions. 
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Displaying the DISP (display, PRGM I/O, item 2) with no value displays the 
Home Screen Home screen. To view the Home screen during program 
execution, follow the DISP instruction with a PAUSE. 



Displaying 
Values and 
Messages 



DISP (display, PRGM I/O, item 2) with one or more values 
displays the value of each. 

DISP value 

DISP valueA,valueB... 

• If value is a variable, the current value is displayed. 

• If value is an expression, it is evaluated and then 
displayed, according to the current mode settings, on the 
right of the following line. 

• If value is text within " marks, it displays on the left of the 
current display line. 

For example, DISP "ANSWER IS",ti/2 displays: 



P F; □ G F; h H I A 

:disp "finsMER is 



PRGH-A 
HTll'MEF; IS 

DDflE 



If PAUSE is encountered after DISP, the program halts 
temporarily so that you can examine the screen. Press I ENTER I 
to resume program execution. 

Note: A statement that results in a value will display without 
using DISP, if it is the last statement (other than STOP, END, 
and PAUSE) in the program. 

DISPGRAPH DISPGRAPH (display graph, PRGM I/O, item 3) displays the 

current graph. If PAUSE is encountered after DISPGRAPH, 
the program halts temporarily so you can examine the screen. 
Press [ENTER I to resume execution. 

CLRHOME CLRHOME (clear Home screen, PRGM I/O, item 4) clears the 

Home screen during execution and places the cursor in the 
upper left corner; however, program execution does not pause 
unless PAUSE is encountered. 



Programming 10-13 



Calling Other Programs 



On the TI-80, any program can be called from another program as a subroutine. 
Enter the name of the program to use as a subroutine on a line by itself. 

To call one program from another, begin on a blank line in the 
program editor and do one of the following. 

• Press IPRGMI [JJ to display the PRGM EXEC menu, and 
select the name of the program. PRGM_ and the name are 
copied to the cursor location. 

• Select PRGM_ from the PRGM CTL menu and then type 
the letters of the programname. 

PRGM jprogramname 

When this instruction is encountered during program 
execution, the next command that the program executes is the 
first command in the second program. Execution continues 
with the subsequent command in the first program when it 
encounters either a RETURN instruction or when the implied 
RETURN at the end of the called program is encountered. 



PRDijRflMIUDLCYL PROGRAM! AREAEIR 

unpin "d="jD :d'£->r 

IinPUT "H="nH :tckrz->a 

IPRGH-AREACIR ! RETURh 
:A::H->U 

:disp u 



PRGH 


.UDLEYL 






H=E 










DDRE 



Variables are global. 

A label used with GOTO and LBL is local to the program in 
which it is located. A label in one program is not "known" by 
another program. You cannot use GOTO to branch to a label 
in another program. 

RETURN exits a subroutine and returns to the calling 
program, even if encountered within nested loops. 



Calling a 
Program from 
Another 
Program 



Notes about 

Calling 

Programs 
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Chapter 11: Applications 



This chapter contains application examples that incorporate the TI-80 features 
described in the preceding chapters. Several of the examples use programs. 



Chapter Probability Experiments: Coins, Dice, and Spinners . . . 11-2 

Contents The Unit Circle and Trigonometric Curves 11-3 

Program: Newton's Numerical Solve Routine 11-4 

Program: Numerical Integration 11-6 

Program: Window Variables Store and Recall 1 11-8 

Graphing the Inverse of a Function 11-10 

Graphing a Piecewise Function 11-12 

Graphing Inequalities 11-14 

Graphing a Polar Equation 11-15 

Program: Guess the Coefficients 11-16 
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Probability Experiments: Coins, Dice, and Spinners 



The RANDINT( (random integer) function can be used for probability 
experiments. RANDINT( takes two arguments that define a set of integers from 
which to draw for the probability experiments below. 



Problem Using RANDINT( from the MATH PRB menu, devise 

probability experiments that employ the toss of a coin, the roll 
of two dice, and the spin of a wheel. 

Procedure For the coin tossing experiment, enter RANDINT(0,1 ) from the 

Home screen. 0 = tails and 1 = heads. Press I ENTER I repeatedly 
to generate the coin tosses. 



You can also write a simple program to display "heads" or 
"tails" for each coin toss. 



prdgrah: crmi 
:RflnDinT(o?i)->R 
:if R=0 
IDISP "TAILS" 

:if R=i 
:disp "heads" 



PRGH-CDIR 
TAILS 

HEADS 

HEADS 



[■□riE 
DIME 
DDRE 



You can simulate the rolling of two dice by adding together 
the result from each die after a roll. On the Home screen, 
enter RANDINT(1,6)+RANDINT(1,6) and press I ENTER I 
repeatedly. 



RAADinK i? b J+RATl 
DiriTCijfi) 

10 
4 
£ 
9 
T 

You can simulate spinning a wheel with the numbers 1 to 100 
using the RANDINT( function. Enter RANDINT(1,100) on the 

Home screen and press I ENTER I repeatedly. 



RAriDiriT( i? too :■ 



9B 

40 

3 
66 
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The Unit Circle and Trigonometric Curves 



You can use the parametric graphing feature of the TI-80 to show the 
relationship between the unit circle and any trigonometric curve. 



Problem Graph the unit circle and the sine curve to demonstrate 

graphically the relationship between them. 

Any function that can be plotted in function graphing can be 
plotted in parametric graphing by defining the X component 
as T and the Y component as F(T). 

Procedure Following this procedure to solve the problem. 

1. Press [MODE] and select RADIAN, PARAM, and SIMUL. 

2. Press IWINDOW] and set the Window variables. 



TMIN = 0 
TMAX = 2k 
TSTEP = .1 



XMIN = -2 
XMAX = 2k 
XSCL = ti/2 



YMIN = -3 
YMAX = 3 
YSCL = 1 



Press 0 and enter the expressions to define the unit 
circle centered at ("1,0). 

X1tT=COST-1 Y1t=SINT 

Enter the expressions to define the sine curve. 
X2t=T Y2t=SINT 
Turn off all other functions. 



KiiEIDf T-l 

ViTgSin T 
K£-i£t 

VEiEsin T 
K3t= 
V3t= 



Press IGRAPHl to see the SIN function "unwrap" from the 
unit circle. 







e 





Note: The "unwrapping" can be generalized. Replace SIN T in 
Y2t with any other trig function to "unwrap" that function. 
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Program: Newton's Numerical Solve Routine 



This program uses the Newton-Raphson method to find the roots (zeros) of a 
function numerically. 



Problem Find the roots of e x -3X. 

Program This program uses the Newton-Raphson method to find a root 

of Y1 based on an initial guess. The program prompts for the 
initial guess. One way to make this initial guess is to graph 
and trace the function, and then enter X as the guess. 

PROGRAM: NEWTON 

: INPUT "INITIAL X=",X Input initial guess. 

: LBL N Begin loop. 

: X-Yl /NDERI V ( Yl ,X,X)-»R Calculate new root. 

: DISP R 

: PAUSE 

:IF ABS (X-R)<ABS (X/1e10) Test for convergence. 
:ST0P 

: R-»X Estimate with new root. 

:G0T0 N 

Procedure Follow this procedure to solve the problem. 

1 . Press [MODE] and select FU NC. 

2. Enter the program. 

3. Press [73- Enter the expression e X -3X to define Y1 . 

V£= 
Y2= 
Y4= 



4. Graph the function using ZDECIMAL from the ZOOM 
menu. 



11-4 Applications 



Press ITRACE I and move the cursor close to the left root. 
The variables X and Y are updated as you move the cursor. 



7. 







K=.fi 





6. From a blank line on the Home screen, execute the 
program NEWTON. 



Enter X as the initial guess, and press I ENTER I repeatedly. 
The program stops when the relative difference between 
the new root estimate and the previous root estimate is 
less than Xe-10. 



PRGH-hEUTDn 
iniTIAL !■!=!■! 

.fii50fii££i9 
.fiiSOfii£BfiT 
.fiiSOfii£BfiT 

[■□tie 



When program execution is complete, evaluate the 
function at the estimated root. 



Yi(K) 



Repeat the steps in this procedure to find the other root. 
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Program: Numerical Integration 



This program uses Simpson's method to estimate the definite integral of a 
function. 



Problem 



Program 



Procedure 



Estimate the definite integral of 
f 1.5 



'0 



(6-6x s )dx 



and graph the area of the integral. 

The program estimates the definite integral for Y1 using 
Simpson's method. It prompts for the lower and upper limits 
of integration and the number of divisions. 



PROGRAM:SIMPSON 
INPUT " LOWER LIMIT="w 
INPUT "UPPER LIMIT=",l 
INPUT " N DIVISIONS=",[ 
0->S 

(B-A)/(2xD)->W 

F0R(J,1,D,1) 

A+2(J-1)W->L 

A+2JW->R 

( L+R)/2->M 

W(Y1(L)+4Y1(M)+Y1(R)) 
/3+S->S 
END 

DISP " AREA=" 
DISP S 



Input lower limit. 
Input upper limit. 
Input # of divisions. 
Initialize sum variable. 
Calculate division width. 
Begin calculation loop. 
Calculate left point. 
Calculate right point. 
Calculate midpoint. 
Calculate division sum and 
add to total. 

Display results. 



Follow this procedure to solve the problem. 
1. Enter the program. 



Press [73 and enter the function in Y1 . Turn any other 
functions off. 



Y4= 
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4. 



Set the Window variables. 



HiriDDH 
KHin="i 

:■: mm :■:=: 

KSCL=i 

VHin=-io 

YHAK=iO 
VSCL=i 



Execute the program SIMPSON from a clear Home screen, 
entering the limits and divisions as you are prompted. 



PRGH.SIHPSnn 
LDUER LIMIT=0 
UPPER LIHIT=i.E 

n Diuisinns=so 
hF;Eh= 

[■□tie 



You can display the calculated area graphically, using 
SHADE( from a clear Home screen. 
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Program: Window Variables Store and Recall 



The program below lets you store the values for the current Window variables, 
and it lets you display a graph using previously stored values. It also 
demonstrates a method for including menus in a program. 



Program 



PROGRAM : WI NMEM 
CLRHOME 

DISP "WINDOW MEMORY" 
DISP "1: STORE WINDOW" 
DISP "2 : RECALL WINDOW" 
DISP "3:QUIT" 
DISP " " 

DISP "ENTER 1,2, OR 3" 

INPUT M 

IF M=l 

GOTO S 

IF M=2 

GOTO R 

GOTO Q 

LBL S 

XMIN->A 

XMAX->B 

XSCL->C 

YMI N->D 

YMAX->E 

YSCL->F 

DISP "WINDOW STORED" 

GOTO Q 

LBL R 

A-»XMIN 

B->XMAX 

C->XSCL 

D-»YMI N 

E->YMAX 

F->YSCL 

DISPGRAPH 

GOTO Q 

LBL Q 

STOP 



Present menu of 
choices. 



Evaluate menu 
selection. 



Store current graph 
Window variable values. 



Display graph with 
— previously stored 
variable values. 



Quit program. 
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Procedure Follow this procedure to see how the program works. 

1. Execute the program WIN MEM from a blank Home screen. 
PRGH_UinHEH 



The program prompts with three options. 

• Store the Window variables you are currently using. 

• View a graph using a previously stored set of Window 

variables. 

• Quit the program. 

UinDDU HEHDRY 
i! STORE UinDDU 
2! RECALL UinDDU 
3: QUIT 

e Titer i> z, dr 3 
■■■ 



2. Press 1 , 2, or 3 and then [ENTER I to respond to the prompts. 

The Window values are stored in variables A, B, C, D, E, 
andF. 
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Graphing the Inverse of a Function 



You can use the parametric graphing feature of the TI-80 to graph the inverse 
relation of any function by defining the function in Xi T and Yi T and its inverse in 
X2T and Y2T. 



Problem The function Y=.2X 3 - 2X+6 can be expressed in parametric 

form as XT=T and YT=.2T 3 - 2T+6. 

The inverse relation of the function can be expressed in 
parametric form as XT=F(T) and YT=T. For example, 
Y=.2X 3 -2X+6 would be expressed as XT=.2T 3 -2T+6 and 
YT=T. 

Graph the function Y=.2X 3 -2X+6 and its inverse. 
Procedure Follow this procedure to solve the problem. 

1. Select Param, CONNECTED, and Simul modes. 

2. Change the Window variable values. 
Tmin=-10 Xmin= 15 Ymin=-9 
Tmax=10 Xmax=15 Ymax=9 
Tstep=.4 Xscl=1 Yscl=5 

3. Enter the expressions to define the function in parametric 
form. 

X1t=T 

Y1t=.2T3-2T+6 

4. Enter the expressions to define the inverse in parametric 
form. 

X2t=.2T3-2T+6 
Y2t=T 
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5. Enter the expressions to define the line Y=X, about which 
the graph of the function and the graph of its inverse are 
symmetric. That is, the reflection of the graph of the 
function through the line Y=X produces the graph of its 
inverse. 

X3t=T 
Y3t=T 









jlsT'-ZT+fi 




;.£T a -£T+fi 








If 


V3t 





6. Press IGRAPHl to plot the graph. Press ITRACEI , and then 
press [T] several times (until the cursor appears). Next, 
press 0 and 0 several times to move the cursor from a 
point on the relation to the reflected point and back again. 



Note: The expressions to define the inverse can be 
generalized. 

X1t=Y2t 
Y1t=X2t 
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Graphing a Piecewise Function 



The test functions of the TI-80 can be used to build piecewise defined functions. 



Problem 



Procedure 



Define and graph this piecewise defined function. 



f(x> 



} 



1.5x+l, 
6-x, 



for x<3 
for 3<x<5 
for x>5 



The TEST functions, which return 1 if true and 0 if false, can 
be used to build piecewise defined functions. For example, 
when x is 4 (x<3) is false and will return 0. 



Y£= 
Y2= 
Y4= 



YK4J 



Follow this procedure to solve the problem. 

1 . Press [MODE] and select FU NC. 

2. Enter the first piece of the function in the Y= editor. This 
piece is f(x)=x 2 for x<3. It is entered as (x 2 )(x<3). Yi is 
then equivalent to x 2 xl for x<3 and x 2 x0 for x>3. 



Y1E( K! 
Y£= 
Y3= 
Y4= 



Yi(S) 
YK4J 



Add the second piece of the function in the Y= editor. This 
piece is f(x)=1.5x+l for 3<x<5. It is entered as 
(1.5x+1)(3<x)(x<5). 

When x is less than 3, the test (3<x) returns 0, and the test 
(x<5) returns 1. In this case, the second piece of the 
function is equivalent to (1.5x+l)x0xl, which is 0. Only 
when both of these tests are true will the second piece of 
this function be anything but 0. 



Y1E(K2 >(Ki3 J+(i, 
EKTiK 2<X)CX<£) 
YE = 
Y5 = 
V4 = 



YK2) 
Yi(4) 
Yi(B) 
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Add the third piece of the function to Y1 . This piece is 
f(x)=6-x for x>5. It is entered as (6-x) (x>5). When x is 
greater than or equal to 5, the test (x>5) returns 1. The 
third piece of the function is then equivalent to (6-x)xl. 
When X is less than 5, the test (x>5) returns 0. The third 
piece of the function is then equivalent to (6-x)x0. 



(fi-KJ(KiE) 
Y4= 



YK B i 



5. Enter these Window variable values. 



Xmin= 2 

Xmax=8 

Xscl=2 



Ymin= 2 
Ymax=10 
Yscl=1 



Graph the piecewise function first in CONNECTED and 
then DOT mode. Select CONNECTED on the MODE screen, 

and then press IGRAPHl . Then select DOT on the MODE 

screen, and press IGRAPHl . 



CONNECTED 



DOT 




Z_ 
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Graphing Inequalities 



Examine the inequality .4X 3 -3X+5<.2X+4 graphically. Use the TEST functions to 
explore the values of X where the inequality is true and where it is false. 

Procedure 1. Press [MODE] , Select DOT, SIMUL, and the default mode 

settings. Press [2nd] [STAT PLOT], and turn off all stat plots. 

2. Press 0, and turn off all functions. Enter the left side of 
the inequality as Y1 , the right side as Y2, and the statement 
of the inequality as Y3. Y3 evaluates to 1 if true and 0 if 
false. 

VIE. JK J -3K+£ 
Y2E.2K+4 

Y^Yi<Y2 

3. Press IWINDOWI , and enter these Window variable values. 

Xmin= 10 Ymin= 10 

Xmax=10 Ymax=10 
Xscl=5 Yscl=5 

4. Press ITRACEI , Press 0 El to move to Y3. Trace the 
inequality, observing the value of X. Y3 is 1 when Y1 < Y2, 
and Y3 is 0 when Y1 > Y2. 





3 




V 




Y=0 



5. Press 0 and turn off Y1 and Y2. Enter equations to graph 
only the inequality. 

Yi=. 4K»-3K+£: 
Y£=.£K+4 

Y3E( Yi<Y£ J^Yi 
Y^(Y1<Y£)kY£ 

6. Press ITRACEI . Notice that the values of Y3 and Y4 are zero 
where the inequality is false. 





3 

V 


K=0 


E ■ ' 

Y=0 
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Graphing a Polar Equation 



The parametric graphing feature of the TI-80 can be used to graph polar 
equations. Graph the Spiral of Archimedes, the name given to the curve defined 
by the polar equation r=a9. 



Problem 



Procedure 



A polar equation r=f(9) can be graphed by applying the 
conversion formulas, x=f(0) cos(9) and y=f(0) sin(0). Thus, 
the Spiral of Archimedes can be expressed parametrically as: 

x = .5 9 cos(G) 
y = .5 9 sin(O) 

Follow this procedure to solve the problem. 

1. Select PARAM mode. Choose the defaults for the other 
mode settings. 

2. Enter the expressions to define the parametric equation in 
terms of T. 



Yi-iE.ETKSin T 
K£t= 
V£t= 
K3t= 
V3t= 



3. Set the Window variables to the following values. 



Tmin=0 

Tmax=25 

Tstep=7c8 



Xmin= 10 
Xmax=10 
Xscl=1 



Ymin=-10 
Ymax=10 
Yscl=1 



4. Press IGRAPHl to display the Spiral of Archimedes. 
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Program: Guess the Coefficients 



This program generates a function in the form AxSIN(BX) with random integer 
coefficients between 1 and 10. Seven data points from the function are plotted. 
You are prompted to guess the coefficients, which are plotted as CxSIN(DX). The 
program continues until your guess is correct. It can be modified for other 
functions. 



Program 



_ Set viewing window. 



Initialize 
coefficients. 



PROGRAM : GUESS 
FUNC : RADIAN 
-31(jc/12)-s-XMIN 
31(ji/12)->XMAX 
;i/2^XSCL 
-lO^YMIN 
lO^YMAX 
l^YSCL 

"AxSIN (BX)"->Y1 
RANDINT(1,10)^A 
RANDINT(1,10)-»B 
PLOTSOFF: FNOFF 
DISPGRAPH 

SEQ(XMIN+IxAX,I ,0 ,62 ,9 )->Ll |_ Display data points. 
Y1(L1)->L2 

plotkl::,li,l2,d) 
dispgraph 

PAUSE 

"CxSIN (DX)"^Y2 
LBL U 
CLRHOME 

DISP "CxSIN (DX)" 



INPUT "C=",C 
INPUT "D=",D 
DISPGRAPH 
PAUSE 
IF C=A 

DISP "C IS OK" 
IF C>A 

DISP "C IS TOO HIGH" 
IF C<A 

DISP "C IS TOO LOW" 
IF D=B 

DISP "D IS OK" 
IF D>B 

DISP "D IS TOO HIGH" 
IF D<B 

DISP "D IS TOO LOW" 
PAUSE 

IF((C=A)x(D=B))=l 

STOP 

GOTO W 



Prompt for guesses. 



— Display 
results. 



Quit if guesses are 
correct. 
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Chapter 12: Memory Management 



This chapter describes how to manage memory on the TI-80. To increase the 
amount of memory available for use, occasionally you may want to delete stored 
items that you are no longer using. You can also reset the calculator, erasing all 
data and programs. 

Chapter Checking Available Memory 12-2 

Contents Deleting Items from Memory 12-3 

Resetting the TI-80 1 12-4 
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Checking Available Memory 



The MEMORY CHECK RAM screen displays the total amount of available 
memory and the amount of memory used by each variable type. This allows you 
to determine the amount of memory available for new items such as programs 
and the amount used by old items that you no longer need. 



Displaying the 
MEM FREE 
Screen 



To check the amounts of available and used memory: 
1. Press [2nd] [MEM] to display the MEMORY menu. 



K RAH. 
IDELETE... 
51 RESET... 



2. Press 1 or I ENTER I to select CHECK RAM.... 



MEM FREE 


bbbT 


REAL 


2B 


LIST 


At 


Y-UARS 


154 


PRGH 


BO 



The amount of available memory and the number of bytes 
used by each variable type are shown on the right. 

To leave the CHECK RAM display: 

Press 1 2nd I [QUIT] to go to the Home screen. 

Press [2nd] [MEM] to return to the MEMORY menu. 
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Deleting Items from Memory 



You can delete the contents of any variable (real number, list, or Y= function) or 
program from memory to increase available memory. 

Deleting an Item To delete an item: 

1. Press [2nd] [mem] to display the MEMORY menu. 

2. Press 2 to select DELETE... A screen showing all variables 
currently in use and the amount of memory used by each 
is displayed. 



delete: 






14 


ST OR Hi" 


14 


LI 


£fi 


Vi 


2B 


K1t 


IT 


ft 


14 


E 


14 



The file names are listed in the following order: 

• Program names 

• List names 

• Y= equation names 

• Numeric variable names 

3. Use 0 and Q to position the cursor, which is indicated by 
► in the left column, next to the item you want to delete; 
and press I ENTER I . The item is deleted immediately. 

You can continue to delete individual items from this screen. 
To leave the DELETE display: 

• Press 1 2nd I [QUIT] to go to the Home screen. 

• Press 1 2nd I [MEM] to return to the MEMORY menu. 

Note: Some system variables — ANS and statistical variables 
such as REGEQ, for example — cannot be deleted. These system 
variables are not shown on the DELETE display. 
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Resetting the TI-80 



Resetting the TI-80 restores memory to the factory settings, including deleting 
the contents of all variables and programs and resetting all system variables to 
the original settings. Because you can increase available memory by deleting 
individual items, you should rarely need to reset the TI-80. 

Resetting To reset the TI-80: 

1. Press [2nd] [MEM] to display the MEMORY menu. 

2. Press 3 to select RESET.... 



ia*ii] 
EM n o 

PRESET 

RESETTING MEMORY 
ERASES ALL DATA 
ADD PROGRAMS. 



3. Make the appropriate menu selection: 

• To go to the Home screen without resetting memory, 
select NO. 

To reset memory, select RESET. The Home screen is 
displayed with the message MEM CLEARED. 

Note: If the screen is blank after RESET, adjust the display 
contrast. Press 1 2nd I and then press and hold 0 (to make the 
display darker) or 1 2nd I 0 (to make the display lighter). You 
can press ICLEARl to clear the message on the display. 



12-4 Memory Management 



Appendix A: Tables and Reference Information 



This appendix provides a list of all TI-80 functions that you can use in 
expressions and instructions that you can use on the Home screen and in 
programs. It also includes other reference information that can help you. 



Appendix Table of TI-80 Functions and Instructions |A-2 

Contents Menu Map lA-20 

TI-80 Variables A-26 



Tables and Reference Information A-l 



Table of TI-80 Functions and Instructions 



A function (F) returns a value or a list and can be used in expressions; an 
instruction (I) initiates an action. Some, but not all, have arguments, t indicates 
that the instruction is available for copying only from the program editor. 



aJaic 


Sets the display format for 1 1 MODE 1 
fraction results to (a^b/c) 
a^b/c (mixed fraction) 
mode. (1) 


1-11 


valueaJolc 


Returns value as a mixed 
fraction. (F) 


[FRAC| 
(►a^b/c) 


3-9 


ABS value 


Returns the absolute value |2nd| [ABS] 
of value. (F) 


2-6 


ABS list 


Returns a list of absolute 
values for each element in 
list. (F) 


[2nd] [ABS] 


2-6 


Addition: valueA+valueB 


Returns valueA plus 
valueB. (F) 


S 


2-4 


Addition: value+list 


Returns a list in which 
value is added to each list 
element. (F) 


S 


2-4 


Addition: HstA+listB 


Returns a list of listA 
elements plus listB 
elements. (F) 


S 


2-4 


AUTOSIMP 


Turns on automatic 
simplification mode for 
fractions. (1) 


f |M0DE| 
(AUTOSIMP) 


|1-11 


b/c 


Sets the display format for 
fraction results to 
b/c (simple fraction) 
mode. (1) 


t [M0DE| 
(b/c> 


1-11 




Returns value as a simple 
fraction. (F) 


|FRAC| 
(►b/c) 


3-9 


f\ 1 nnn Aiti 

CLRDRAW 


Deletes all drawn 
elements from a graph or 
drawing. (1) 


[2nd] [DRAW] DRAW 
(CLRDRAW) 


7-12 


CLRHOME 


Clears the Home screen. 


f|PRGM| I/O 






(1) 


(CLRHOME) 


10-13 


CLRLIST 


Deletes 


[STAT| EDIT 




UstnameA,listnameB, . . . 


listnameA,listnameB, . . . 
(1) 


(CLRLIST) 


|9-13| 
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CONNECTED 


Sets connected line 
graphing format. (I) 


f |M0DE| 

\OUINNbU 1 bU/ 


1 1 1 
1 11 


COS value 


Returns the cosine of 
value. (F) 


[cos] 


ED 


COS list 


Returns a list of the 
cosine for each list 
eieiueni. ^r^ 


[COS] 


Z 4 


COS" 1 value 


Returns the arccosine of 
value. (F) 


[2nd] [COS- 1 ] 


11 


COS- 1 list 


Returns a list of the 
arccosine for each list 
element. (F) 


[ail [cos- 1 ] 


Z 4 


Cube: value 3 


Returns the cube of value, 
(r) 


|MATH| MATH 

l2\ 
\ 6 ) 


Z 8 


Cube: list 3 


Returns a list of the cube 
for each list element. (F) 


|MATH| MATH 

w 


9-S 
Z 8 


Cube Root: 3 Rvalue 


Returns the cube root of 
value. (F) 


|MATH| MATH 

(H) 


m 


Cube Root: 3 4list 


Returns a list of the cube 
root for each list element. 
(r) 


|MATH| MATH 

(H) 


9 Q 
Z o 


value>DEC 


Returns value in decimal 
form. (1) 


|MATH| MATH 


Z » 


list+DEC 


Returns list in decimal 
form. (1) 


|MATH| MATH 
\^UbU/ 


Z 8 


DEGREE 


Sets degree mode. (1) 


f | MODE | 
\Ub(jKbb/ 


1 11 
1 11 


Degree Notation: value" 


Interprets value as an 
angle in degrees. (F) 


[2nd] [ANGLE] 


9-lzt 


DIM list 


Returns the length of list. 
(F) 


[2nd] [LIST] OPS 

(dim) 


Ezl 


length+DM listname 


Creates (if necessary) or 
redimensions list to 
lenc/th. (1) 


[2nd] [LIST] OPS 

(dim) 


8 { 


DISP 


Displays the Home screen. 


t IPRGMI I/O 








\Ulor/ 


1U lo 


DISP "text" 


Displays text. (1) 


t IPRGMI I/O 






/ niCD\ 


1U lo 


DISP value A,valueB, . . . 


Displays value A, 


f |PRGM| I/O 






uaiweij, ... ^i^ 


\UIOr/ 




DISP "text" ,valueA, 


Displays text,valueA,text 


f |PRGM| I/O 




"text",valueB, . . . 


valueB, ... (1) 


(DISP) 


10-13 
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DISPGRAPH 


Displays the current 


f|PRGM| I/O 






graph. (1) 


(DISPGRAPH) 


1 A 1 Q 


Division: valueA/valueB 


Returns valueA divided by \±\ 






valueB. (F) 




\o_A 1 

I 4 


Division: list/value 


Returns list elements 
divided by value. (F) 


a 




Division: value/list 


Returns value divided by 
list elements. (F) 


m 


m 


Division: UstA/listB 


Returns UstA elements 
divided by UstB elements. 
(F) 


m 


Z 4 


DOT 


Sets dot graphing format. 


f |M0DE| 






(1) 


(DOT) 


1 -1 1 


DRAWF expression 


Draws expression (in X) 
on the current graph. (1) 


[2nd] [DRAW] DRAW 

(drawf) 




empower 


Returns e raised to the 
value of power. (F) 


[2nd] [e x ] 


El 


eHist 


Returns a list of e raised 
to the power of each list 
element. (F) 


[2nd] [e x ] 




ELSE 








See IF:THEN:ELSE 








END 


Identifies the end of a 
FOR(, IF-THEN, or IF- 
THEN-ELSE structure. (1) 


f|PRGM| CTL 

(end) 
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Equal: valueA=valueB 


Returns 1 if valueA = 
valueB. Returns 0 if 
valueA & valueB. (F) 


[2nd] [TEST] 
(=) 




Equal: UstA=listB 


Applies the = test to each 
element of UstA and UstB 
and returns a list. (F) 


[2nd] [TEST] 
(=) 


2-16 


Equal: list=value or 
value=list 


Applies the = test to each 
element of list and value 
and returns a list. (F) 


[2nd] [TEST] 

(=) 


9-1 A 
A lb 


Exponent: lexponent 


Returns 10 to the 
exponent. (F) 


dnd][EE] 


1 ' 


Exponent: value lexponent 


Returns value times 10 to 
the exponent. (F) 


Hoi [EE] 


Ezl 


Exponent: listiexponent 


Returns list elements 
times 10 to the exponent. 
(F) 


Hoi [EE] 


Ezl 
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EXPREG 

Xlistname,Ylistname 



Fits Xlistname and 
Ylistname to the 
exponential model. (I) 



[STAT1 calc 

(EXPREG) 



9-16 



EXPREG 

Xlistname, Ylistname, 
freqlistname 



Fits Xlistname and 
Ylistname to the 
exponential model 
with frequency 
freqlistname. (I) 



[SWl calc 

(EXPREG) 



9-16 



Factorial: value\ 



Returns the factorial of 
value (0 < integer < 69). 
(F) 



[maTHI prb 

(!) 



2-13 



Factorial: list\ 



Returns a list containing 
the factorial for each list 
element (0 < integers < 
69). (F) 



[maTHI prb 

(!) 



2-13 



FIXw 



Sets fixed-decimal display 
mode for n decimal 
places. (I) 



f [MODEl 
(FIX) 



1-10 



FLOAT 



Sets floating-decimal 
display mode. (I) 



f [MODEl 
(FLOAT) 



1-10 



FNOFF 



Deselects all Y= functions. 
(I) 



[2nd] [Y-VARS] ON/OFF 
(FNOFF) [i^ 



FNOFF function#, 
function^, . . . 



Deselects function^, 
function^, ... (I) 



[2nd] [Y-VARS] ON/OFF 
(FNOFF) [4^81 



FNON 



Selects all Y= functions. 
(I) 



[2nd1 [Y-VARS] ON/OFF 
(FNON) 



FNON function^, 
junction^, . . . 



Selects Junction^, 
function^, ... (I) 



[2nd1 [Y-VARS] ON/OFF 
(FNON) [P. 



FOR[variable,begin,end) 
■.commands . . . 
:END 



Executes commands 
through END, 
incrementing variable 
from begin by 1 until 
variable > end. (I) 



f fPRGMl CTL 
(FOR() 



10-9 



FOR{variable,begin,end, 
increment) 
■.commands . . . 
:END 



Executes commands 
through END, 
incrementing variable 
from begin by increment 
until variable > end. (I) 



f fPRGMl CTL 
(FOR() 



10-9 



Tables and Reference Information A-5 



FPART value 


Returns the fractional part |MATH| NUM 
of value. (F) (FPART) 


2-10 


FPART list 


Returns a list of the 
fractional parts for each 
list element. (F) 


|MATH| NUM 
(FPART) 


2-10 


value^FRAC 


Returns value in fraction 
form, according to the 
current fraction display 
format. (1) 


[FRAC| 
(►FRAC) 


3-10 


listt-FRAC 


Displays list in fraction 
form, according to the 
current fraction display 
format. (1) 


|FRAC| 
(►FRAC) 


o 1U 


FUNC 


Sets function graphing 
mode. (1) 


f |M0DE| 
(FUNC) 


1 1 1 

in 


GOTO label 


Branches the program to 


f|PRGM| CTL 






label. (1) 


(GOTO) 


10-10 


Greater Than: 
valueA>valueB 


Returns 1 if valueA > 
valueB. Returns 0 if 
valueA < valueB. (F) 


[2nd) [TEST] 
(>) 


2-16 


Greater Than: 
UstA>listB 


Applies the > test to each 
element of HstA and listB 
and returns a list. (F) 


[2nd] [TEST] 
(>) 


2-16 


Greater Than: 
list>value or 
value>list 


Applies the > test to each 
element of list and value 
and returns a list. (F) 


[2nd] [TEST] 

<>) 


2-16 


Greater Than or Equal: 

valueA>valueB 


Returns 1 if valueA > 
valueB. Returns 0 if 
valueA < valueB. (F) 


[2nd] [TEST] 

<*> 


2-16 


Greater Than or Equal: 

UstA>listB 


Applies the > test to each 
element of HstA and listB 
and returns a list. (F) 


[2nd] [TEST] 

<*> 


2-16 


Greater Than or Equal: 

list>value or 
value>list 


Applies the > test to each 
element of list and value 
and returns a list. (F) 


[2nd] [TEST] 

(>) 


Z ID 


GRIDOFF 


Turns the graph grid off. 
(1) 


[2nd] [DRAW] DRAW 
(GRIDOFF) 


4-1 1 


GRIDON 


Turns the graph grid on. 
(1) 


[2nd] [DRAW] DRAW 
(GRIDON) 


4-11 
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HORIZONTAL Y 


Draws a horizontal line at 


1 2nd I [DRAW] DRAW 






value i . \t) 


\HUrilZ.UN 1 AL/ 


r— , 
7-5 


IF condition-.commandA 


If condition = 0 (false), 


t |PRGM| CTL 




■.commands 


skips commandA. (1) 


<IF> 


1 

10-7 


IF condition 


Executes commands from t IPRGMI CTL 




:JHEti:commands 


THEN to END if condition 


(THEN) 




:END 


= 1 (true). (1) 




1 

10-8 


IF condition 


Executes commands from t IPRGMI CTL 




:JHEN:commands 


THEN to ELSE if 


(ELSE) 




:ELSE:commands 


condition = 1 (true); from 






:END 


ELSE to END if condition 








= 0 (false). (1) 




i 

10-8 


INPUT 


Displays the current graph f IPRGMI I/O 






with the free-moving 


(input) 






cursor. (1) 




1 A 1 1 

run 


INPUT variable 


Prompts for input to store 


f |PRGM| I/O 






to variable. (1) 


(input) 


. . 

10-12 


INPUT "text", variable 


Prompts using text and 


f |PRGM| I/O 






stores input to variable. 


(INPUT) 






(1) 




1 A 19 


■ Ik IT 7 

INT vatwe 


Returns the largest integer 


|MATH| NUM 






< value. (F) 


(INT) 


9-1 A 


INT WSE 


Returns the largest integer |MATH| NUM 






< list element. (F) 


(INT) 


9 1 A 

Z-10 


integerA INT-r integerB 


Divides integerA by 


|MATH| MATH 






integerB and returns a 


<INT-> 






quotient (Q) and 








remainder (R) on the 








Home screen, if there are 








no pending operations. (F) 




9 7 


MSiA INT-r astts 


Returns a list of quotients 


|MATH| MATH 






from listA and listB. (F) 


<INT-> 


9 7 


Zist INT-r integer or 


Returns list of quotients 


|MATH| MATH 




integer in i -r 


from integer and list. (F) 


(INT-) 


9-7 


Inverse: valued 


Returns 1 divided by 


s 






value. (F) 






Inverse: iis£- 1 


Returns 1 divided by each 


H 






list element. (F) 




EH 
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IPART value 


Returns the integer part of 


IMATHI NUM 






value, (r) 


(ipart) 


2-10 


IPART list 


Returns a list of the 


|MATH| NUM 






integer part for each list 


(IPART) 






element. \r) 




2-10 


1 l"» 1 7 I, 7 

LBL label 


Assigns label to the 


tIPRGMI CTL 






command. (1) 


(LBL) 10-10 


Less Than: valueA<valueB 


Returns 1 if valueA < 


[2nd] [TEST] 






valueB. Returns 0 if 


(<) 






valueA > valueB. (F) 




2-16 


Less Than: UstA<listB 


Applies the < test to each 


[2nd] [TEST] 






1 j X* 7 " i < lj'j 7~> 

element of wsfc4 and hstB 


(<) 






and returns a list. (F) 




2-16 


Less Than: list<value or 


Applies the < test to each 


[ail [test] 




value<list 


element of list and value 


(<) 






and returns a list. (F) 




2-16 


Less Than or Equal: 


Returns 1 if valueA < 


[2nd] [TEST] 




valueA<valueB 


valueB. Returns 0 if 


(s) 






valueA > valueB. (F) 




2-16 


Less Than or Equal: 


Applies the < test to each 


[2nd] [TEST] 




UstA<listB 


element of UstA and UstB 


(s) 






and returns a list. (F) 




2-16 


Less Than or Equal: 


Applies the < test to each 


[2nd] [TEST] 




list<value or 


element of list and value 


(s) 




value<list 


and returns a list. (F) 




2-16 


■ Ifcl^/TT - ! 171 T7"f^ T761\ 

LI N E(X i , Y7 ,X2, K2) 


Draws line from (Xi,yi) 


[2nd] [DRAW] DRAW 






to (X2,Y2). (1) 


(LINE() 


[7=4] 


LINREG(a-fbX) 


Fits Xlistname and 


[STATI CALC 




Xlistname,Ylistname 


Ylistname to the linear 


(LINREG(a+bX)) 


9-16 


I i ■> i n i — / \/ i_ \ 

LINREG(aX+b) 


model. (1) 


(LINREG(aX+b)) 


9-15 


Xlistname,Ylistname 








LINREG(a+bX) 


Fits Xlistname and 


[STATI CALC 




Xlistname,Ylistname, 


Ylistname to the linear 


(LINREG(a+bX)) 


9-16 


freqlistname 


model with frequency 


(LINREG(aX+b)) 


9-15 


LINREG(aX+b) 


freqlistname. (1) 






Xlistname,Ylistname, 








fveqlis tname 








LN value 


Returns the natural 


m 






logarithm of value. (F) 




El 


LN list 


Returns a list of the 


m 






natural logarithm for each 








list element. (F) 




El 
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LNREG 

Xlistname,Ylistname 



Fits Xlistname and 
Ylistname to the 
logarithmic model. (I) 



[sTaTI calc 
(lnreg) 



9-16 



LNREG 

Xlistname, Ylistname, 
freqlistname 



Fits Xlistname and 
Ylistname to the 
logarithmic model with 
frequency freqlistname. 
(I) 



[STaTI calc 
(lnreg) 



9-16 



LOG value 



Returns the logarithm of |L0G| 
value. (F) 



LOG list 



Returns a list of the 
logarithm for each list 
element. (F) 



[LOG] 



MANSIMP 



Selects manual 
simplification mode for 
fractions. (I) 



f [modeI 

(MANSIMP) 



1-11 



MA\{valueA,valueB) 



Returns the larger of 
valueA and valueB. (F) 



[2nd] [LIST] MATH 
(MAX() 



MAX(list) 



Returns the largest 
element in list. (F) 



[2nd1 [LIST] MATH 
(MAX() 



MAX{listA,listB) 



Returns a list of the larger 
of each pair of elements in 
UstA and UstB. (F) 



[2nd] [LIST] MATH 
(MAX() 



MMi{list,value) or 
MAX(value,list) 



Returns a list of the larger 
of each list element 
compared to value. (F) 



[2HB1 [list] math 

(MAX() 



8-9 
8-9 



MEMl(list) 



Returns the mean of list. 
(F) 



\M [list] math 

(MEAN() 



M EM\{list frequency) 



Returns the mean of list 
with frequency frequency. 
(F) 



[2nd] [LIST] MATH 
(MEAN() 



MEDIAN(^sS) 



Returns the median of 
list. (F) 



[2nd] [LIST] MATH 
(MEDIAN() 



MEDIAN(//.s7 frequency) 



Returns the median of list 
with frequency frequency. 
(F) 



[2nd] [LIST] MATH 
(MEDIAN() 



8-9 
8-9 
8-9 



M I U(valueA,valueB) 



Returns the smaller of 
valueA and valueB. (F) 



[2nd1 [LIST] MATH 
(MIN() 



M\N(Ust) 



Returns the smallest 
element in list. (F) 



[2nd] [LIST] MATH 
(MIN() 
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M\N(listA,listB) 



Returns a list of the 
smaller of each pair of 
elements in HstA and 
UstB. (F) 



[2nd] [LIST] MATH 
<MIN() 



M\N(list, value) or 
M\H(value,lisf) 



Returns a list of the 
smaller of each list 
element compared to 
value. (F) 



[2ndl [LIST] MATH 
(MIN() 



Multiplication: 

valueAxvalueB 



Returns valueA times \x\ 
valueB. (F) 



2-4 



Multiplication: 

valuexlist or listxvalue 



Returns a list containing 
each value times each iisf 
element. (F) 



2-4 



Multiplication: 

UstAxlistB 



Returns a list of iisL4 
elements times UstB 
elements. (F) 



valueA nCr valueB 



Returns the combinations 
of valueA (integer > 0) 
taken valueB (integer > 0) 
at a time. (F) 



[maTHI prb 

(nCr> 



2-13 



value nCr list 



Returns a list of the 
combinations of value 
(integer > 0) taken each 
element in list (integer : 
0) at a time. (F) 



[maTHI prb 

(nCr> 



2-13 



list nCr value 



Returns a list of the 
combinations of each 
element (integer > 0) in list 
taken value (integer > 0) 
at a time. (F) 



[maTHI prb 

(nCr> 



2-13 



UstA nCr UstB 



Returns a list of the 
combinations of each 
element (integer > 0) in 
UstA taken each element 
in UstB (integer >0) at a 
time. (F) 



[maTHI prb 

(nCr> 



2-13 



NDERIV '(expression, 
variable,value) 



Returns the approximate 
numerical derivative of 
expression with respect 
to variable at value, e is 
1E-3. (F) 



[maTHI math 

(NDERIV() 



NDERIV '(expression, 
variable,value,s) 



Returns the approximate 
numerical derivative of 
expression with respect 
to variable at value, with 
a specified e. (F) 



[maTHI math 

(NDERIV() 
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Negation: -value 


Returns the negative of 
value, {rj 


e 


9 A 
Z 0 


Negation: -list 


Returns a list with each 
list element negated. (F) 


e 


2 t> 


NORMAL 


Sets normal display mode. 
(I) 


v |M0DE 

(normal) 


1-10 


Not Equal: valueAtvalueB 


Returns 1 if valueA ^ 
valueB. Returns 0 if 
valueA = valueB. (F) 


fail [test] 

<#> 


2-16 


Not Equal: UstA^listB 


Applies the * test to each 
element of listA and listB 
and returns a list. (F) 


[2nd] [TEST] 
<*> 


2-16 


Not Equal: listevalue or 
value^list 


Applies the * test to each 
element of list and value 
and returns a list. (F) 


fail [test] 
<*> 


2-16 


valueA nPr valueB 


Returns a list of the 
permutations of valueA 
(integer > 0) taken valueB 
(integer > 0) at a time. (F) 


[MATH| PRB 
<nPr> 


2-13 


value nPr list 


Returns a list of the 
permutations of value 
(integer > 0) taken each 
element in list (integer > 
0) at a time. (F) 


|MATH| PRB 
<nPr> 


2-13 


list nPr value 


Returns a list of the 
permutations of each 
element (integer > 0) in list 
taken value (integer > 0) 
at a time. (F) 


|MATH| PRB 
(nPr> 


2-13 


listA nPr listB 


Returns a list of the 
permutations of each 
element (integer > 0) in 
listA taken each element 
in listB (integer > 0) at a 
time. (F) 


[MATH| PRB 
(nPr> 


2-13 


1-VAR STATS list-name 


Performs one-variable 
analysis using listname 
and a frequency of 1. (1) 


[STAT| CALC 
(1-VAR STATS) 


9-15 


1-VAR STATS Xlistname, 
freqlistname 


Performs one-variable 
analysis using Xlistname 
and frequency 

T'Vf}ril r l I" / 11 ill U /I lit 

/ 1 etfitsL/tuifie. {ij 


| STAT | CALC 
(1-VAR STATS) 


Q-1 1\ 


PARAM 


Sets parametric graphing 
mode. 


f | MODE | 
(PARAM) 


1-11 1 
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PAUSE 


Suspends execution of the 
program until I ENTER I is 
pressed. (I) 


f|PRGM| CTL 
(PAUSE) 


in n 

iu y 


Pi 


Returns the value of 71 
rounded to 13 digits. (F) 




m 


PLOTn(typeJ{list,Ylist) 


Plots stat plot n (1-3) of 
type Q:.: or i£) for Xlist 
and Ylist coordinate pairs. 


f [2nd] [STAT PLOT] 
(PLOTw) 


9-20 


PLOTn(typejn,ist,Ylist, 
mark) 


Plots stat plot n (1-3) of 
type (ll: or ;£) (or Xlist 
and Ylist coordinate pairs 
with the specified type of 
mark. (1) 


f [2nd] [STAT PLOT] 
(PLOTw) 


9-20 


PLOTnQype, Xlist) or 
PLOTnitypeJClistjlist) 


Plots stat plot n (1-3) of 
type (!:!:!:!. or iiili.,) for Xlist 
with frequency Flist. If 
Flist is omitted, frequency 
- t- \'l 


f [2nd] [STAT PLOT] 
(PLOTw) 




PLOTSOFF 


Deselects all stat plots. (1) 


[2nd] [STAT PLOT] 

/di r\Tcnpc\ 
\rLU 1 oUrr/ 


Q 91 


PLOTSOFF plot#j>lot# . . . 


Deselects stat plot 1, plot2, 

oi pioio. \IJ 


[2nd] [STAT PLOT] 

\rLU 1 oUrr/ 


y 


PLOTSON 


Selects all stat plots. (1) 


[2nd] [STAT PLOT] 
(PLOTSON) 


Q-91 


PLOTSON plot#,plot# . . . 


Selects stat plotl,plot2, or [2nd] [STAT PLOT] 
plot3. (1) (PLOTSON) 


Q 91 

y 


Power: valued-power 


Returns value raised to 
power. (F) 


□ 


El 


Power: list^power 


Returns a list of each 
element raised to the 
value of power. (F) 




El 


Power: valueHist 


Returns a list of value 
raised to the power of 
each list element. (F) 


□ 




Power: UstAHistB 


Returns a list of each UstA 0 
element raised to the 
power of each listB 
element. (F) 


Z O 


Power of ten: 10 N power 


Returns 10 raised to the 
value of power. (F) 


[2nd] [10*] 


El 


Power of ten: \0Hist 


Returns a list of 10 raised 
to the power of each list 
element. (F) 


[2nd] [10*] 
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PRCM jprogramname 


Executes the program 


t |PRGM| CTRL 






'pTOyTOfYYlTldTYlG. (1) 


\rriljM (/ 


in in 

1U 1U 


PROD list 


Returns the product of 
elements in list. (F) 


[2nd] [LIST] MATH 
(PROD) 


8-10 


P*-Rx(R,Q) 


Returns the rectangular 
coordinate x, given the 
polar coordinates R and 6. 
(F) 


[2nd] [ANGLE] 

<P>Ry(> 


2-15 


P*-Rx(Rlist,Q) 


Returns a list of x 
coordinates, given the R 
coordinates in Rlist and a 
single 6. (F) 


[2nd] [ANGLE] 

<P>Ry(> 


2-15 


P*Rx(R,Wst) 


Returns a list of x 
coordinates, given the 
single R coordinate and 
the 9 coordinates in 
Mist. (F) 


[2nd] [ANGLE] 

<P>Ry(> 


2-15 


P*Rx(Rlist,Qlist) 


Returns a list of x 
coordinates, given the R 
and 9 coordinates in Rlist 
and Qlist. (F) 


[2nd] [ANGLE] 

<P>Ry(> 


2-15 


P*Ry(.R,9) 


Returns rectangular 
coordinate y, given polar 
coordinates R and 0. (F) 


[2nd] [ANGLE] 

<P>Ry(> 


2-15 


P*Ry(Rlist,Q) 


Returns a list of y 
coordinates, given the R 
coordinates in Rlist and a 
single 9 coordinate. (F) 


[2nd] [ANGLE] 

<P>Ry(> 


2-15 


P*-Ry(R,Qlist) 


Returns a list of y 
coordinates, given a single 
R coordinate and the 9 
coordinates in 
Qlist. (?) 


[2nd] [ANGLE] 

<P>Ry(> 


2-15 


P*Ry(Rlist,Blist) 


Returns a list of y 
coordinates, given the R 
coordinates in Rlist and 
the 9 coordinates in 

KJilSi. \r f 


[2nd] [ANGLE] 

<P>Ry(> 


9-1 X, 


PT-CHANGE(X,y) 


Toggles the point at (X,Y). 
Il\ 


[2nd] [DRAW] POINTS 

/dt r*uiAMr*P/\ 
\r 1 -OnAlNut(/ 


7-1 n 


PT-OFF(Z,F) 


Erases the point at (X,Y). 
(') 


[2nd] [DRAW] POINTS 

/pt offA 
v i -<jt-t-{/ 


7-1 0 


PT-ON(X,y) 


Draws the point at (X,Y). 
(1) 


[2nd] [DRAW] POINTS 
<PT-ON() 


7-10 
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PWRREG Xlistname, 
Ylistname 


Fits Xlistname and 
Ylistname to the power 
model. (1) 


|STAT| CALC 
{PWRREG} 


9-16 


PWRREG Xlistname, 
Ylistname jreqlistname 


Fits Xlistname and 
Ylistname to the power 
model with frequency 
freqlistname. (1) 


[STAT| CALC 
{PWRREG} 


9-16 


QUADREG Xlistname, 
Ylistname 


Fits Xlistname and 
Ylistname to the 
quadratic model. (1) 


| STAT | CALC 
(QUADREG) 


9-16 


QUADREG Xlistname, 
Ylistname jreqlistname 


Fits Xlistname and 
Ylistname to the 
quadratic model with 
frequency freqlistname. 
(') 


[STAT| CALC 
(QUADREG) 


G 1 


RADIAN 


Sets radian mode. (1) 


f |M0DE| 
/d A n 1 A m\ 


1 -1 1 
i ii 


Radian Notation: valuer 


Interprets value as an 
angle in radians. 


[2nd] [angle] 
<r> 


9 1/1 


RAND 


Returns a random number |MATH| PRB 
between 0 and 1. (F) (RAND) 


2-12 


RANDINT(Zow;er, 

upper) 


Returns a random integer 
between lower and upper. 
(F) 


[MATH| PRB 
<RANDINT() 


2-13 


R AN Dl til(lowerlist,upper) 


Returns a list of random 
integers between each 
element of lowerlist and 
upper. (F) 


|MATH| PRB 
(RANDINT() 


2-13 


R AN Dl Hl(lower, upperlist) 


Returns a list of random 
integers between lower 
and each element of 
upperlist. (F) 


[MATH| PRB 
(RANDINT() 


2-13 


R AN Dl HJ(lowerlist, 

upperlist) 


Returns a list of random 
integers between each 
element of lowerlist and 
upperlist. (F) 


|MATH| PRB 
(RANDINT() 


2-13 


REMA\NDER(valueA, 

valueB) 


Returns the remainder 
from the division of 
valueA by valueB 


[MATH| NUM 
(REMAINDER)) 


2-11 


REMAINDER(m£we, 

list) 


Returns a list of 
remainders from the 
division of value by each 
element in list. 


[MATH| NUM 
(REMAINDER)) 


2-11 
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REMAINDER'S?, 

value) 


Returns a list of 
remainders from the 
division of each element 
in list by value. 


|MATH| NUM 
(REMAINDER^ 


2-11 


REMAINDER(ZisL4, 

listB) 


Returns a list of 
remainders from the 
division of each element 
in UstA by the each 
element in listB. 


|MATH| NUM 
(REMAINDER)) 


9 1 1 
Z 11 


Return 


Returns to the calling 


f|PRGM| CTL 






program. (1) 


\rit 1 UrilN/ 


iu iu 


nthrootx^ value 


Returns nthroot of value. 


|MATH| MATH 

W / 




nthrootx-J list 


Returns a list of nthroot 
for each list element. (F) 


|MATH| MATH 


9 8 


listx-i value 


Returns list roots of 
value. (F) 


|MATH| MATH 

vW / 


9-8 


listAx-J listB 


Returns a list of UstA 
roots of listB. (F) 


|MATH| MATH 


9 Q 


ROUND{value) 


Returns value rounded to 
iu digits, \r) 


|MATH| NUM 
/□Ai iMnA 


o in 
Z 1U 


ROUND(value,#decimals) 


Returns value rounded to 
ifaectniais t^s u). \r) 


|MATH| NUM 


9-1 n 


ROUND(fei) 


Returns list elements 
rounded to 10 digits. (F) 


|MATH| NUM 
(ROUND(> 


2-10 


ROUND'sS, Mecimals) 


Returns list elements 
rounded to Mecimals 
9). (F) 


|MATH| NUM 
(ROUND() 


2-10 


R>Px(X,Y) 


Returns the polar 
coordinate r, given the 
rectangular coordinates X 
and Y. (F) 


[2nd] [ANGLE] 
(R>P9(> 


2-15 


R>Px(Xlist,Y) 


Returns a list of r 
coordinates, given the X 
coordinates in Xlist and a 
single Y coordinate. (F) 


[2nd] [ANGLE] 
(R>P9() 


2-15 


R*Px(X,Ylist) 


Returns a list of r 
coordinates, given a single 
X coordinate and the Y 
coordinates in Ylist. (F) 


[2nd] [ANGLE] 
<R>Pe(> 


2-15 1 
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R>-P\(Xlist,Ylist) 


Returns a list of r 
coordinates, given the X 
coordinates in Xlist and 
the Y coordinates in Ylist. 
(F) 


[2nd] [ANGLE] 

<F>pe(> 


2-15 


R*PQ(X,Y) 


Returns the polar 
coordinate 9, given the 
rectangular coordinates X 
and Y. (F) 


[2nd] [ANGLE] 
(F>P9() 


2-15 


R*PQ{Xlist,Y) 


Returns a list of 9 
coordinates, given the X 
coordinates in Xlist and a 
single Y coordinate. (F) 


[2nd] [ANGLE] 

(p>pe(> 


2-15 


R>PQ(X,Ylist) 


Returns a list of 9 
coordinates, given a single 
X coordinate and the Y 
coordinates in Ylist. (F) 


[2nd] [ANGLE] 

<F>pe(> 


2-15 


Rk-P6(Xlist,Ylist) 


Returns a list of 8 
coordinates, given the X 
coordinates in Xlist and 
the Y coordinates in Ylist. 

in 


[2nd] [ANGLE] 

<p>pe(> 


9-1 Pi 


SCI 


Sets scientific display 
mode. (1) 


f |M0DE| 
(SCI) 


1-19 


seq(expression,variable, 
begin, end, increment) 


Returns a list created by 
evaluating expression for 
variable, from begin to 
end by increment. (F) 


[2nd] [LIST] OPS 
(seq(> 


Q_Q 
o o 


sequential 


Sets sequential graphing 
mode. (F) 


f |M0DE| 
(sequential) 


l-lll 


SHADE(lowerfunc, 

upperfunc) 


Shades the area above 
lowerfunc and below 
upperfunc. (1) 


[2nd] [DRAW] DRAW 
(SHADE() 


EH 


SHADE(loiverfunc, 

upperfunc, resolution) 


Shades the area above 
lowerfunc, below 
upperfunc, and with 
resolution (1 through 9). 
(1) 


[2nd] [DRAW] DRAW 
(SHADE() 


EH 


SHADE(lowerfunc, 

upperfunc,resolution, 
Xleft) 


Shades the area above 
lowerfunc, below 
upperfunc, to right of 
X=Xleft, and with 
resolution (1 through 9). 
(1) 


[2nd] [DRAW] DRAW 
(SHADE() 


EH 
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SHADE(lowerfunc, 

upperfunc,resolution, 
XleftJCright) 


Shades the area above 
lowerfunc, below 
upperfunc, to right of 
X=Xleft, to left of 
X=Xright, and with 
resolution (1 through 9). 
(1) 


[2nd] [DRAW] DRAW 
(SHADE() 


Lei 


SHADE_Y>funclfunc2, . . 


. Shades the area above 
fund with vertical 
pattern and above func2 
with diagonal pattern 
(lower left to upper right), 
etc. (1) 


[2nd] [DRAW] DRAW 
(SHADE_Y>) 


E3 


SHADE_\<func3func4, . . 


. Shades the area below 
func3 with horizontal 
pattern and below func4 
with diagonal pattern 
(upper left to lower right), 
eic. \ij 


[2nd] [DRAW] DRAW 
(SHADE_Y<) 


7-«l 


fraction*S\MP 


Simplifies fraction by its 
lowest common factor. (F) 


[FRACl 
(SIMP) 


m 


(fraction factor)>SMP 


Simplifies fraction by the 
specified factor, which 
must be an integer. (F) 


[FRACl 

(simp) 


3-8 


SIMUL 


Sets simultaneous 
graphing mode. (1) 


t IMODEl 
(SIMUL) 1-11 


SIN value 


Returns the sine of value. 
VI 


[STNl 


E3 


SIN list 


Returns a list of the sine 
for each list element. (F) 


[SN\fl 


M 


SIN- 1 value 


Returns the arcsine of 
value. (F) 


[2nd] [SIN-1] 


ED 


SIN-1 list 


Returns a list of the 
arcsine for each list 
element. (F) 


[2nd] [SIN-1] 


13 


SORT A(listname) 


Sorts listname elements 
in ascending order. (1) 


[2nd] [LIST] OPS 
(SORTA(> 


8-6 


SORT A(keylistname, 
dependlistl , 
dependlist2, . . .) 


Sorts the elements of 
keylistname in ascending 
order with dependlistl, 
dependlist2 ... as 
dependent lists. (1) 


[2nd] [LIST] OPS 
(SORTA() 


8-6 
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S0R7D{listname) 


Sorts the elements of 
listname in descending 
order. (1) 


[2nd] [LIST] OPS 
(SORTD() 


F6l 


SORTD(keylistname, 

dependlistl , 
dependlist2, . . .) 


Sorts the elements of 
keylistname in 
descending order with 
dependlistl, 
dependlist2 ... as 
dependent lists. (1) 


[2nd] [LIST] OPS 
(SORTD() 


o 0 


Square: valued 


Returns value multiplied 
uy ltseii. ^r^ 


ED 




Square: list 2 


Returns a list of each list 
element squared. (F) 


ED 




Square Root: 4 value 


Returns the square root of 
value. (F) 


[2iiirv1 


El 


Square Root: list 


Returns a list of the 
square roots of each list 
element. (F) 


[2ndllV1 


2-5 


STOP 


Stops program execution 
and returns to the Home 


f|PRGM| CTL 
(STOP) 






screen. (1) 


10-10 


: 

Store: value^variable 


Stores value to variable. 


ISTOH 






(1) 




1-13 


Store: UstHistname 


Stores list to listname. (1) 


ISTOI 


1-13 


Store: 
" expression" ^Yn or 
" expression" *XnT or 


Stores expression to Yn 
XnTox YnT function. (1) 


ISTOH 




expression ^iin 






1-13 1 


Subtraction: 

valueA-valueB 


Subtracts valueB from 
value A. (F) 


□ 


E3 


Subtraction: 
value-list 


Subtracts list elements 
from value and returns a 
list. (F) 


□ 


13 


Subtraction: 

list-value 


Subtracts value from list 
elements and returns a 
list. (F) 


□ 


M 


Subtraction: 
UstA-listB 


Subtracts each UstB 
element from each UstA 
element and returns a list. 

in 


□ 


E3 


SUM list 


Returns the sum of 


[2nd] [LIST] MATH 






eieiiiciiia in itsi. \i J 


(SUM) 


8-10 


TAN value 


Returns the tangent of 
value. (F) 


[Tan] 


2-4 
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TAN list 


Returns a list of the 
tangent for each list 
element. (F) 


[TAN] 




TAN" 1 value 


Returns the arctangent of 
value. (F) 


(2nd] [TAN- 1 ] 




TAN- 1 list 


Returns a list of the 
arctangent for each list 
element. (F) 


fail [tan- 1 ] 


ED 


THEN 
See IF:THEN 


TRACE 


Displays a graph and 
enters Trace mode. (1) 


tlTRACEl 


4-13 


2-VAR STATS 

Xlistname,Ylistname 


Performs two-variable 
analysis using Xlistname 
and Ylistname. (1) 


[STAT| CALC 
(2-VAR STATS) 


9-15 


2-VAR STATS 

Xlistname,Ylistname, 
freqlistname 


Performs two-variable 
analysis using Xlistname 
and Ylistname with 
frequency freqlistname. 
(1) 


[STAT| CALC 
(2-VAR STATS) 


9-15 


VERTICAL X 


Draws a vertical line at 
value X.(\) 


|2nd| [DRAW] DRAW 

(vertical) 


El 


ZBOX 


Displays a graph to allow 
the user to define new 
viewing window. (1) 


t IZOOMl 
(ZBOX) 


4-15 


ZDECIMAL 


Displays a graph in new 
viewing window. (1) 


f|Z00M| 
(ZDECIMAL) 


4-17 


ZOOM IN 


Displays a graph in new 
viewing window. (1) 


f|Z00M| 
<ZOOM IN) 


4-16 


ZOOM OUT 


Displays a graph in new 
viewing window. (1) 


f|Z00M| 
(ZOOM OUT) 


4-16 


ZSQUARE 


Displays a graph in new 
viewing window. (1) 


f|Z00M| 
(ZSQUARE) 


FTtI 


ZSTANDARD 


Displays a graph in new 
viewing window. (1) 


f|Z00M| 
(ZSTANDARD) 


4-17 1 


ZTRIG 


Displays a graph in new 
viewing window. (1) 


f|Z00M| 
(ZTRIG) 


4-17 
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TI-80 Menu Map 



Menus begin in the upper left of the keyboard. Default values are shown. 

H IWINDOWl 

H , r 1 1 

(FUNCmode) (PARAM mode) (FUNC mode) (PARAM mode) 

Yl= Xn= WINDOW WINDOW 

Y2= Yn= XMIN=-10 TMI N=0 

Y3= X2T= XMAX=10 TMAX=2tc 

Y4= Y2T= XSCL=1 TSTEP=7t/24 

X3T= YMIN=-10 XMIN=-10 

Yst= YMAX=10 XMAX=10 

YSCL-1 XSCL=1 

YMIN=-10 

YMAX=10 

YSCL=1 



[2rid1 [TbISet] 

r— 1 
TABLE SETUP 
TB LM I N=0 
ATBL=1 



[ZOOM] 

P 

ZOOM 

1 : ZBOX 

2:Z00M IN 

3:Z00M OUT 

4:ZDECIMAL 

5:ZSQUARE 

6 : ZSTANDARD 

7:ZTRIG 



[mode] 

NORMAL SCI 
FLOAT 0123456789 
RADIAN DEGREE 
a^b/c b/c 
AUTOSIMP MANSIMP 
FUNC PARAM 
CONNECTED DOT 
SEQUENTIAL SIMUL 



[MODE I (in program editor) 
MODE 

1 : NORMAL 
2:SCI 
3: FLOAT 
4: FIX 
5 : RADIAN 
6 : DEGREE 
7 : a^b/c 
8:b/c 

9:AUT0SIMP 

0:MANSIMP 

A:FUNC 

B : PARAM 

C : CONNECTED 

D : DOT 

E : SEQUENTIAL 
F : SIMUL 
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[2nd] [STAT PLOT] [aid] [STAT PLOT] (in program editor) 



STAT PLOTS 




PLOTS 


TYPE 


MARK 


1 : PL0T1... 




1:PL0T1( 


1:1:.:: 


1: b 


OFF l: LI 


L2 □ 


2:PL0T2( 


2:i:: 


2: + 


2 : PL0T2... 




3:PL0T3( 


3:™. 


3: • 


OFF l: LI 


L2 □ 


4:PL0TS0FF 


4 : dt 




3:PL0T3... 




5:PL0TS0N 






OFF Li: LI 


L2 n 









4:PL0TS0FF 
5:PLOTSON 



Screen for !:!:!::, or liii. plots 
(1-variable plots) 
PLOTw 
ON OFF 

TYPE: L: kZ SL & 
XL: L1L2L3L4L5L6 
F: 1L1L2L3L4L5L6 



Screen for Li or \C plots 
(2-variable plots) 
PLOTw 
ON OFF 

TYPE: L: £ SL & 
XL: L1L2L3L4L5L6 
YL: L1L2L3L4L5L6 
MARK: b + . 



fSTATl 



EDIT CALC 
1 : EDIT... 1:1-VAR STATS 

2:S0RTA( 2:2-VAR STATS 
3:S0RTD( 3 : LI NREG ( aX+b ) 
4:CLRLIST 4 : QUADREG 

5 : LI NREG ( a+bX) 
6: LNREG 
7 : EXPREG 
8:PWRREG 
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[2nd] [LIST] 

r— 1 1 

OPS MATH 

1:S0RTA( 1:MIN( 
2:S0RTD( 2:MAX( 
3 : DIM 3 : MEAN ( 

4:SEQ( 4 : MEDIAN ( 

5 : SUM 
6:PR0D 



[maThI 

H , , 

MATH NUM PRB 

l:INT-r 1:R0UND( 1 : RAND 

2:^DEC 2:IPART 2:nPr 

3: 3 3 : FPART 3:nCr 

4: 3 V 4 : INT 4:! 

5:V 5:MIN( 5 : RANDINT( 

6:NDERIV( 6:MAX( 

7 : REMAI NDERt 



[FRACl 
H 

FRACTION 



►SIMP 
►b/c 
►a u b/c 
► FRAC 
►DEC 



[2nd] [TEST] 

I 1 

TEST 
1: = 



[2nd] [ANGLE] 

I 1 

ANGLE 
1 :° 
2: r 

3:R^Pr( 
4:R^P9( 
5:P^Rx( 
6:P^Ry( 



A-22 Tables and Reference Information 



[PRGMl 



IPRGMI (in program editor) 



EXEC 



EDIT 



NEW 

1 : CREATE NEW 



CTL 
1: IF 



I/O EXEC 



1 : name 

2 : name 

3 : name 



1 : name 
2 : name 
3 : name 



2 : THEN 
3: ELSE 
4: F0R( 
5 : END 
6: PAUSE 
7 : LBL 
8:G0T0 
9:PRGM_ 



1 : I N P U T 1 : name 

2 : D I SP 2:name 
3 : DI SPGRAPH 3:name 
4 : C LRHOME ! 



0 : RETURN 
A:ST0P 



[2nd] [DRAW] 



DRAW POINTS 
1 : C LRDRAW 1:PT-0N( 



3:H0RIZ0NTAL 3:PT-CHANGE( 

4:VERTICAL 

5 : DRAWF 

6:SHADE_Y> 

7:SHADE_Y< 

8:SHADE( 

9 : GRI DON 

0 : GRI DOFF 



2: LINE( 



2:PT-0FF( 
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[VARSl 
VARS 

1 : WINDOW... 

2: STATISTICS... 

3 : TABLE... 

4: SIMPFACTOR... 



[VARSl (window...) 

, 1 , 

X/Y T 

1 : XMIN 1 : TMI N 

2:XMAX 2:TMAX 

3:XSCL 3:TSTEP 

4 : YMIN 

5:YMAX 

6:YSCL 

7:AX 

8: AY 

9:XFACT 

0 : Y FACT 



[VARSl (TABLE...) 
I 1 

TABLE 
1 : TBLMI N 
2 :ATBL 



[VARSl (SIMPFACTOR...) 

, 1 

SIMPFACTOR 
1: FACTOR 



[VARSl (STATISTICS...) 



J— r 
z 



X/Y 


Z 


EQ 


BOX 


l:n 


1:ZX 


l:a 


1:Q1 


2:x 


2:ZX2 


2:b 


2 : MED 


3:Sx 


3:ZY 


3:c 


3:03 


4 :cx 


4:ZY2 


4: r 




5:y 


5:ZXY 


5 : REGEQ 





6:Sy 
7 :cy 
8:MINX 
9:MAXX 
0 : MI NY 
A: MAXY 



[2nd] [Y-VARS] 

, 1 , , 

Y XT/YT ON/OFF 

1 : Yl l:Xu 1 : FNON 

2:Y2 2:Yu 2 : FNOFF 

3:Y3 3:X2T 
4:Y4 4:Y2T 

3:X3T 

4:Y3T 
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[2nd] [MEM] 
MEMORY 

1: CHECK RAM... 
2: DELETE... 
3 : RESET... 



[2nd] [MEM] (CHECK RAM...} 
J 



I 

MEM FREE 

REAL 

LIST 

Y-VARS 

PRGM 



7014 
14 
0 

80 
14 



[2nd1 [MEM] (DELETE...) 

, 1 

DELETE: 
►name 



[2nd] [MEM] (RESET...) 
, I 



name 
name 



memory 
memory 
memory 



NO 

RESET 



(names include defined 
programs, lists, Y= 
equations, and user 
variables, in that order.) 



Resetting memory 
erases all data and 
programs. 
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TI-80 Variables 



The variables listed below are used by the TI-80 in various ways. Some have 
restrictions on their use. 

User Variables The variables A through Z and 9 can hold only numbers — 

either decimals or fractions. You may store to these variables. 
The TI-80 can update X, Y, and T during graphing; therefore, 
you may wish to reserve those variables for graphing 
activities. 

The variables Li through L6 are defined as lists. You cannot 
store another type of data to them. 

You can store any string of characters, functions, instructions, 
or variable names to the functions Yw (in FUNC mode) and 
Xmt and Ywt (in PARAM mode), by using either ISTOI or the 
Y= editor. The validity of the string is determined when the 
function is evaluated. 

The values of the Window variables— XMIN, XMAX, XSCL, 
AX, TSTEP, etc. — must be real numbers. You may store to 
them. Since the TI-80 can update some of them, as the result 
of a Zoom instruction, for example, you may wish to reserve 
these variables for graphing activities. 

The statistical result variables — n, x, MINX, EX, a, r, REGEQ, 
X1 , Y1 , Q1 , MED, Q3, etc. — are reserved for use by the TI-80. 
You cannot store to them. 



System 
Variables 
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Appendix B: Service and Warranty Information 



This appendix provides supplemental information that may be helpful as you 
use the TI-80. It includes procedures that may help you correct problems with 
the calculator. 



Appendix Battery Information B-2 

Contents Accuracy Information |B-8 

In Case of Difficulty B-10 

Error Conditions B-ll 

Service and Support Information B-14 

Warranty Information B-1B 
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Battery Information 



The TI-80 uses two CR2032 lithium 3-volt batteries. 



When to Replace 
the Batteries 



Battery 
Precautions 



Retaining Stored 
Data 



As you use the TI-80, the battery voltage will gradually drop, 
and the display will dim. You can adjust the contrast to darken 
the display when this happens. If the display is dim and 
adjusting the contrast to level 9 does not make it dark enough, 
you should replace the batteries. Refer to pages B-3 through 
B-7 for instructions on how to change the batteries. 

Follow these safety guidelines concerning batteries. 

• Do not mix new and used batteries. 

• Do not mix different types of batteries. 

• Follow polarity diagrams carefully. 

• Do not replace batteries with rechargeable batteries. 

• Do not place non-rechargeable batteries in a battery 
charger. 

• Properly dispose of used batteries immediately. Do not 
leave them within the reach of small children. 

• Do not incinerate used batteries. 



Caution: The TI-80 retains stored data when you are 
changing batteries only if you: 

• Do not remove both batteries at the same time. (At least 
one battery must be installed at all times in order to 
retain memory.) 

• Turn the unit off and do not turn it back on until you have 
changed the batteries. 

• Do not allow the batteries to run down completely before 
changing them. 



Follow the steps on pages B-3 through B-7 when changing 
batteries. 
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Changing the 

Batteries 

(Continued) 



To change the batteries, first: 

a. Turn the calculator off. 

b. Replace the plastic slide cover over the keys. 

c. Turn the calculator so that the back is facing you. 



1. 



ID 



Placing your thumb on the ridged area of the plastic battery 
compartment cover, push down slightly and slide the cover to 
the right until you can lift off the cover. 



2. 




Push the red switch up to free the metal battery cover over the 
lower battery. 
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Changing the 

Batteries 

(Continued) 





Slide the metal battery cover away from the battery. The 
battery pops up. 

4- CSu. 




Remove the old battery. Insert a new battery, positive side (+) 
up. 

5. 




Hold the new battery in place and slide the metal battery 
cover back into position over the battery. 
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Push the red switch all the way down to free the metal battery 
cover over the upper battery. 
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Changing the 

Batteries 

(Continued) 



9. 




Hold the new battery in place and slide the metal battery 
cover back into position over the battery. 

10. 




Push the red switch to its center position to lock the metal 
covers and batteries into place. 



Note: The calculator will not turn on unless the red switch is 
in the center position. 
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Changing the 

Batteries 

(Continued) 



11. 





V. 



7 



Replace the plastic battery compartment cover. Turn the 
calculator on and adjust the contrast display. 

To adjust the display contrast, press and release the 1 2nd I key. 
To increase the contrast (darken the screen), press and hold 
El- To decrease the contrast (lighten the screen), press and 
hold El- 
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Accuracy Information 



To maximize accuracy, the TI-80 carries more digits internally than it displays. 

Computational Values in memory are stored using up to 13 digits with a 
Accuracy two-digit exponent. 

• You can store values in the Window variables using up to 
10 digits (13 digits for XSCL, YSCL, and TSTEP). 

• When a value is displayed, the displayed value is rounded 
as specified by the MODE setting (Chapter 1), with a 
maximum of 10 digits and a two-digit exponent. 

REGEQ displays up to 13 digits. 

Graphing XMIN is the center of the leftmost pixel, XMAX is the center of 

Accuracy the next to the rightmost pixel. (The rightmost pixel is 

reserved for the busy indicator.) AX is the distance between 

the centers of two adjacent pixels. 

• AX is calculated as (XMAX-XMIN)/62. 

• If AX is entered from the Home screen or a program, then 
XMAX is calculated as XMIN+AXx62. 

Ymin is the center of the next to the bottom pixel, YMAX is 
the center of the top pixel. AY is the distance between the 
centers of two adjacent pixels. 

• AY is calculated as (YMAX-YMIN)/46. 

• If AY is entered from the Home screen or a program, then 
YMAX is calculated as YMIN+AYx46. 

Cursor coordinates are displayed as six characters, which may 
include a negative sign, decimal point, and exponent. 
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Function 
Limits 



Following is a table of functions and the range of input values 
for each. 



Function Input Values 

SIN a;, COS x, TAN a; 0< ~ < 10 10 (degree) 

SIN -1 x, COS -1 x -1 < X < 1 

LN x, LOG x 10" 100 <a;< 10 100 

e x -10 100 < x < 230.2585092993 

l(F -10 100 <x<100 

^fx 0<:r<10 100 

x\ 0 < x < 69, where x is an integer 



Function Results Following is a table of functions and the range of the result for 
each. 



Function 


Range of Result 


SIN -1 x, TAN -1 x 
COS -1 x 


-90° to 90° or -7i/2 to jc/2 (radians) 
0° to 180° or 0 to it (radians) 
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In Case of Difficulty 



If you have difficulty operating the calculator, the following suggestions may 
help you to correct the problem. 



Handling a Follow these procedures if you have difficulties. 

Difficulty 

1. If you cannot see anything on the display, perhaps the 
display contrast needs adjusting. 

Press and release the 1 2nd I key. To increase the contrast 
(darken the screen), press and hold 0. To decrease the 
contrast (lighten the screen), press and hold 0. 

You will find additional information on display contrast on 
page 1-3. 

2. If after adjusting the display contrast, the calculator does 
not appear to be working at all, be sure the batteries are 
installed properly and that they are fresh. Refer to "Battery 
Information" beginning on page B-2 for more details. 

Note: Make sure the red switch in the battery 
compartment is in the center position. 

3. If an error occurs, follow the procedure on page 1-22. 
Refer to the more detailed explanations about specific 
errors beginning on page B-ll, if necessary. 

4. If the cursor is a checker-board pattern, memory is full. 
Press 1 2nd I [MEM] DELETE... and delete some items from 
memory. See Chapter 12 for additional information about 
memory management. 

5. If the dotted-line busy indicator is displayed, a graph or 
program is paused, and the TI-80 is waiting for input. 
Press I ENTER I to continue or \0N\ to break. 
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Error Conditions 



When the TI-80 detects an error, it displays ERR .message and the error menu. 
The general procedure for correcting errors is described on 
page 1-22. The error messages, their possible causes, and suggestions for 
correction are shown below. 



ARGUMENT A function or instruction does not have the correct number of 

arguments. See Appendix A and the appropriate chapter. 

BREAK You have pressed the [ON] key to break execution of a program, 

halt a Draw instruction, or stop evaluation of an expression. 

DATA TYPE You have entered a value or variable that is the wrong data 

type. 

• A function (including implied multiplication) or an 
instruction has an argument that is an invalid data type; for 
example, a list where a real number is required. See 
Appendix A and the appropriate chapter. 

• You are attempting to store to an incorrect data type; for 
example, a list to a real variable. 

• In function graphing or parametric graphing, you have 
generated a list result rather than a single value; for 
example, attempting to graph Yi ={1 ,2,3}xX. 

DIM MISMATCH You are attempting to perform an operation that uses more 
than one list, but the dimensions do not match. 

DOMAIN Typically, this occurs when the value of an argument does not 

fall within a specified range. 

• You are attempting to divide by zero. 

• You are attempting a logarithmic or power regression with 
a -X or an exponential or power regression with 

a-Y. 

• A zero value for e for NDERIV( will result in this error. 
This error does not occur during graphing because the 
TI-80 allows for undefined values on a graph. 
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INCREMENT • The increment in SEQ( is 0 or has the wrong sign. This 

error does not occur during graphing. The TI-80 allows 
for undefined values on a graph. 
The increment in FOR( is 0 or has the wrong sign. 

INVALID You are attempting to reference a variable or use a function 

in a place where it is not valid. For example, Yn cannot 
reference Y, XMIN, AX, or TBLMIN. 

INVALID DIM • The dimension of the argument is not appropriate for the 

operation. 

List element dimensions must be integers between 1 and 
99; for example, L1(100) will cause an error. 

LABEL The label in the GOTO instruction is not defined with a LBL 

instruction in the program. 

MEMORY . There is insufficient memory in which to perform the 

desired command. You must delete item(s) from memory 
(Chapter 12) before executing this command. 

• Using an IF/THEN or FOR( with a GOTO that branches out 
of the loop can also cause this error because the END 
statement that terminates the loop is never reached. 

MODE You are attempting a ►SIMP in AUTOSIMP mode. 

NEST LEVEL This error occurs when any nested combination of function 

evaluation, NDERIV( or SEQ( exceeds 5 levels. 

OVERFLOW You are attempting to enter, or you have calculated, a 

number that is beyond the range of the calculator. This error 
does not occur during graphing. The TI-80 allows for 
undefined values on a graph. 
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STAT • You are attempting a linear regression with a vertical line. 

• Statistical analyses must have at least two data points; 
QUADREG must have at least three data points. 

The list of s (frequency) elements must be > 0, and at 
least one F value must be > 0. 

• The frequency list, when used for "sorting" statistics 
(median, Qi , Cb, or boxplot), must be an integer > 0 and < 
99. 

• (XMAX-XMIN)/XSCL must be < 31 for a histogram. 
STAT PLOT You are trying to display a graph when there is a statistical 

plot turned on that uses an undefined list. 

SYNTAX The command contains a syntax error. Look for misplaced 

functions, arguments, parentheses, or commas. See Appendix 
A and the appropriate chapter. 

UNDEFINED You are attempting to reference a variable that is not 

currently defined. For example, a statistical variable , which 
has no current value because a list has been edited, has been 
referenced. 

WINDOW RANGE There is a problem with the Window variables. 

• You may have defined XMAX<XMIN, YMAX<YMIN, 
TSTEP=0, or TMAXsTMIN and TSTEP>0 (or vice versa). 

The Window variables are too small or too large to graph 
correctly. This can occur if you attempt to zoom in or out 
so far that you are not within the numerical range of the 
calculator. 

ZOOM A point or a line, rather than a box, is defined in ZBOX; or a 

math error has resulted from a Zoom operation. 
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Support and Service Information 



Product Support 

Customers in the U.S., Canada, Puerto Rico, and the Virgin Islands 

For general questions, contact Texas Instruments Customer Support: 

phone: 1 -800-TI-CARES (1 -800-842-2737) 

e-mail: ti-cares@ti.com 

For technical questions, call the Programming Assistance Group of Customer 
Support: 

phone: 1-972-917-8324 

Customers outside the U.S., Canada, Puerto Rico, and the Virgin Islands 

Contact TI by e-mail or visit the TI calculator home page on the World Wide Web. 

e-mail: ti-cares@ti.com 
Internet: education.ti.com 

Product Service 

Customers in the U.S. and Canada Only 

Always contact Texas Instruments Customer Support before returning a product 
for service. 

Customers outside the U.S. and Canada 

Refer to the leaflet enclosed with this product or contact your local Texas 
Instruments retailer/distributor. 

Other TI Products and Services 

Visit the TI calculator home page on the World Wide Web. 

education.ti.com 

Refer to the leaflet enclosed with this product or contact your local Texas 
Instruments retailer/distributor. 
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Warranty Information 



Customers in the U.S. and Canada Only 



One- Year Limited Warranty for Electronic Product 

This Texas Instruments ("TI") electronic product warranty extends only to the original 
purchaser and user of the product. 

Warranty Duration. This TI electronic product is warranted to the original purchaser 
for a period of one (1) year from the original purchase date. 

Warranty Coverage. This TI electronic product is warranted against defective 
materials and construction. THIS WARRANTY IS VOID IF THE PRODUCT HAS BEEN 
DAMAGED BY ACCIDENT OR UNREASONABLE USE, NEGLECT, IMPROPER 
SERVICE, OR OTHER CAUSES NOT ARISING OUT OF DEFECTS IN MATERIALS 
OR CONSTRUCTION. 

Warranty Disclaimers. ANY IMPLIED WARRANTIES ARISING OUT OF THIS SALE, 
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED 
IN DURATION TO THE ABOVE ONE-YEAR PERIOD. TEXAS INSTRUMENTS SHALL 
NOT BE LIABLE FOR LOSS OF USE OF THE PRODUCT OR OTHER INCIDENTAL 
OR CONSEQUENTIAL COSTS, EXPENSES, OR DAMAGES INCURRED BY THE 
CONSUMER OR ANY OTHER USER. 

Some states/provinces do not allow the exclusion or limitation of implied warranties or 
consequential damages, so the above limitations or exclusions may not apply to you. 

Legal Remedies. This warranty gives you specific legal rights, and you may also have 
other rights that vary from state to state or province to province. 

Warranty Performance. During the above one (1) year warranty period, your defective 
product will be either repaired or replaced with a reconditioned model of an equivalent 
quality (at TI's option) when the product is returned, postage prepaid, to Texas 
Instruments Service Facility. The warranty of the repaired or replacement unit will 
continue for the warranty of the original unit or six (6) months, whichever is longer. 
Other than the postage requirement, no charge will be made for such repair and/or 
replacement. TI strongly recommends that you insure the product for value prior to 
mailing. 

Software. Software is licensed, not sold. TI and its licensors do not warrant that the 
software will be free from errors or meet your specific requirements. All software is 
provided "AS IS." 

Copyright. The software and any documentation supplied with this product are 
protected by copyright. 
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Australia & New Zealand Customers only 

One-Year Limited Warranty for Commercial Electronic Product 

This Texas Instruments electronic product warranty extends only to the 
original purchaser and user of the product. 

Warranty Duration. This Texas Instruments electronic product is warranted 
to the original purchaser for a period of one (1) year from the original 
purchase date. 

Warranty Coverage. This Texas Instruments electronic product is warranted 
against defective materials and construction. This warranty is void if the 
product has been damaged by accident or unreasonable use, neglect, improper 
service, or other causes not arising out of defects in materials or construction. 

Warranty Disclaimers. Any implied warranties arising out of this sale, 
including but not limited to the implied warranties of merchantability 
and fitness for a particular purpose, are limited in duration to the 
above one-year period. Texas Instruments shall not be liable for loss 
of use of the product or other incidental or consequential costs, 
expenses, or damages incurred by the consumer or any other user. 

Some jurisdictions do not allow the exclusion or limitation of implied 
warranties or consequential damages, so the above limitations or exclusions 
may not apply to you. 

Legal Remedies. This warranty gives you specific legal rights, and you may 
also have other rights that vary from jurisdiction to jurisdiction. 

Warranty Performance. During the above one (1) year warranty period, 
your defective product will be either repaired or replaced with a new or 
reconditioned model of an equivalent quality (at TI's option) when the product 
is returned to the original point of purchase. The repaired or replacement unit 
will continue for the warranty of the original unit or six (6) months, whichever 
is longer. Other than your cost to return the product, no charge will be made 
for such repair and/or replacement. TI strongly recommends that you insure 
the product for value if you mail it. 

Software. Software is licensed, not sold. TI and its licensors do not warrant 
that the software will be free from errors or meet your specific requirements. 
All software is provided "AS IS." 

Copyright. The software and any documentation supplied with this product 
are protected by copyright. 



All Customers Outside the U.S. and Canada 

For information about the length and terms of the warranty, refer to your package 
and/or to the warranty statement enclosed with this product, or contact your local Texas 
Instruments retailer/distributor. 
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Index 



a variable, 9-15 to 9-17, A-26 

a^b/c MODE, 1-9 1-11, 3-4 A-2 

►a^b/c, 3-8 3-9 A-2 

ABS, 2-6 : A^ - 

Absolute value, 2-6, A-2 

Accuracy, 4-12, B-8, B-9 

Addition: +J 2-4]|A-2| 

ALPHA, ALPHA-LOCK, 1-8 

Angle entry indicators (°, r ), 2-14, 
|A-2jA : 14l_ 

ANGLE men ul2-14,|2 :: i5l 

Angle MODE, 1-11 

ANS, 6, 1-16, 8-2, 10-4 

APD, fj2p 

Applications 

Box with lid, |7|to[T3l 
Building height and city size, 

9-2 to 9-7 
Compound interest, 5 , 6 
Generating a sequence, 8-2 
Graphing a circle, 4-2 
Graphing inequalities, 11-14 
Graphing the inverse of a function, 

I li-io M li-ii | 

Graphing a piecewise function, 

1 11-12 | to | 11-13 1 
Graphing a polar equation, 

1 11-15 1 

Guess the coefficients, 11-16 

Lottery chances, 2-2 

Newton's numerical solve routine, 

1 11-4 l| o |ll-5 | 
Numerical integration, 

1 1 1-6 | to |l 1-7 [ 
Probability experiments: coins, dice, 

and spinners, 11-2 
Path of a ball, 5-2 
Rolling a die, 10-2 to 10-3 
Roots of a function, 
Shading a graph, 7-2 
Unit circle and trig curves, 11-3 
Windows variables store and recall, 

1 11-8 | to |l 1-9 1 
Working with fractions, 3-2 to 

EH 

Arcsine, arccosine, arctangent. See 
SIN" 1 , COS" 1 , TAN" 1 

Argument, x 



to 10-3 



A (Cont.) 
ARGUMENT error, |B-ll| 
Arrow keys, 1-8 
Automatic Power Down, 1-2 
AUTOSIMP MODE, 1-9. 1-11, 3-4 ; A-2 
Axes (graphing), 4-9 



B 

b variable, 9-15 to 9-17, A-26 
Batteries, |l-2j|l-3j|B-2 lto B-7 
b/c MODE, l -j)| 1-11J3 4||A-2| 
►b/c, 3-9 A-2 

BOX (VARS) menu, l-19j9-17| 
BOX plot, 9-19 to 9-21 
Break, 1-7, 10-4, B-ll 
BREAK error, B-ll 



Busy indicator, 1-5, B-10 



1 1-18 
a, 12-2 



C variable, 9-17, A-26 
Calling other programs, 10-10, 10-14 
Canceling a menu, |l] 
CHECK RAM screen, 
Circles, 4-2 
Clearing, 1-8 

display, ^) 1-8 1 

drawing, 7-12 

expression, 1-8 

Home screen, 1- 

list, 9-2, 9-11, 9-13, A-2 

menu,|4Jlb48]~ 
Cursor coordinates, 4-12 
CLRDRAW ,|4-llj7-3 7-12, A-2 
CLRHOME, 10-2, 10-13, A-2 
CLRLIST, 9-2 9-11, 9-13jA-2| 
Coefficients (regression equation), 

1 9-15 M 9-17 1 
Combinations (probability), 2-13, 
A-10 

Commands, x. 10-4 to 10-6 
Compare, 2-16 



Concatenating commands, 1-6, 1-15 
CONNECTED MODE, H^H-ll^l 
A-3 

Contrast setting, 3 1-3 
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C (Cont.) 

Conversions 

decimals, 2-7. 2-8. 3-8 3-10. 82, 
A-3 

fractions, 3-8, 3-10, A-6 
polar to rectangular, 2-14, 2-15, A-13 
rectangular to polar, 2-14, 2-15, A-15, 
A-16 
Coordinates, 4-12 

Correlation coefficient r, 9-15 to 9-17 
COS, COS- 1 , 2-4 .jA-3l|B-9| 
Cosine, 2-4. A-3. B-9 
CTL (PRGM) menu, 10-7 to 10-10 

Cube: 3 , 2-7. 2-8. A-3 

Cube root:Elr, |2-7|[?8l|A-3| 

Cursor coordinates, 4-12, B-8 

Cursor keys, 1-8 

Cursors, 1— 5 J | 1—8 1 

Curve fitting, 9-18 to 9-21 



D (Cont.) 

Display (Cont.) 

graph, 4-11, 4-12 

Home screen, 1-4 

table, 6-5, 6-6 

text, 10-12, 10-13, A-3, A-7 
Division: /, |2-4|| A-4| 
DOMAIN error, B-ll | 
DOT MODE, 1-9 J1-11J4-4][A = 41 
DRAW menu, 7-3 to 7-11 
DRAWF, 7-3. 7-6. A-4 
Drawing 

function, 7-6 

lines, 7-4 to 7-5 

on a graph, 7~1 |to |7-li~| 

points, 7-10 

stat data, 9-18 to 9-21 



DATA TYPE error, B-ll 
►DEC, 2-7, 2-8 3-8 3-10, 8-2, A-3 
Decimal display, 1-10, 2-8, A-3 
Decimal window, 4-15, 4-17, A-19 
DEGREE MODE, |l^9T^Tl , 2-14, 4-4. 
A-3 

Degree notation °, 2-14, A-3 
Deleting 

characters, 1— 8| 

from memory, 12-3 
ATBL variable, 6-2, 6-3, 6-5, 6-6 
AX, AY, 4-10, 4-17, A-26, B-8 
Dependent variable, 6-4 to 6-6 
Derivative. See Numerical derivative 
Difficulty, in case of, B-10 
DIM, 8-6, 8-7, A-3 
Dimension (list), 8-6, 8-7, A-3 
DIM MISMATCH error, B-ll 
DISP j 10-3 J 10-11 J 10-13,1 A^ 
DISPGRAPH, 9-24, 10-11, 10-13, 
A-3 

Display, 1-4, 1-5 

contrast, 3, 1-3, B-2, B-10 
cursors, 1-5, 1-8 
decimal, 2-8|^sl 
fraction, 3-8, 3-10, A-6 



e, 2-9 

e^s l^lAjllB^I 

e (natural log), 2-5, A-8, B-9 

Edit ke ys, [nil 

Editors, 1-8 

function, 4-5, 4-6, 5-3 

list, 9-9 to 9-12 



program, 10-5 to 10-7, 10-14 

statistics, 9-9 to 9-12 

table, 6-3 to 6-6 

Y=, 4-5, 4-6. 5-3 
Element 

list, 8-3 to 8-5 
ELSE, 10-7, 10-8, A-4 
END, 10-3, 10-7 to 10-9, A-4 
Entering 

expressions, 1-6 

fractions, 3-6 

functions, l-f]F5]to[4j7] 
|5lil|6-4|A-26| 

lists, 8-3 to 8-5, 9-10 to 9-12 

negative numbers, 1-21, 2-6, 
A-ll 

programs, 10-5 to 10-6 
statistics, 9-2 to 9-24 
EOS, 1-20, 1-21 
EQ (VARS) menu J 1-19 J ^ITl 
Equal: =,| 2-16J A-4f" 



1-2 Index 



E (Cont.) 

Equation Operating System, 1-20, 
1-21 

Equations, parametric, 5-2 to 5-6 
Erasing a program, 10-4, 12-3 
Errors, 1-22, 8-5, 10-4, B-ll to B-13 
Evaluating expressions, 1-6, 3-4 
Evaluating functions, 4-7 1 
Executing programs, 10-5 
Exponent: E, |l-7]|A-4r 
Exponential regression, 9-14, 

9-16, A-5 
EXPREG, 9-14, 9-16, A-5 
Expressions, x 1-6 



G 

Getting Started. See Applications 
Glossary, x 

GOTO, 10-7, 10-10, A-6. B-12 
Graph 

accuracy, 4-12, B-8 

defining, 4-3, 5-3 

displaying, 1 2j|4-ll,|5-5| 

mode, 1-9, 4^4T~ 

parametric, 5-1 to 5-6 
Greater than: >, 2-16, A-6 
Greater than or equal: >, 2-16, A-6 
Greatest integer, 2-10, A-7| 
GRIDOFF, GRIDON, 4- llj7-6||A-6l 
Guidebook, using, viii to ix 



F (frequency), 9-19, 9-20 
Factorial:!, 2-12, 2-13, A-5, B-9 
Features, 14 



FIX MODE, 1-9 


1-10, A-5 


FLOAT MODE, 
FNOFF, FNON, 


1-91 l-lOjA-5] 

1±s]|mj 



FOR(, 10-9, A-5 
FPART, 2-10, A-6 
FRACTION menu, 3-8, 3-10 
Fractional part, 2-10, A-6 
Fractions 

converting, 3-8 to 3-10 

entering, 3-6 

in expressions, 3-5 

mixed, 3-6 

modes, 3-4, 34-8, 3-5 

simple, 3-6 

simplifying, 3-8 
►FRAC, 3-10 J A-6 1 
Free-moving cursor, 4-12, 5-6 
Frequency, 9-19, 9-20 
FUNC MODE, 1-9 1-11, 4-4. 7-3 ; A-6 
Functions, fl[l-6,f l-7, 2-3, B-9 

clearing, 4-6 

editing, 4-6 

entering, 4-7 

defining, 4-5, 4-6, 5-3 

evaluating, 4-7 

graphing, 4-2 to 4-18 

parametric, 5-2 to 5-6 

selecting, 4-8, 5-4 



H 

HISTOGRAM, 9- 19] 
Home screen, x. 
HORIZONTAL, 7-3 7-5 A-7 

Horizontal line, 7-5, A-7] 



I 

IF, | 10-7jlO-8jA-7| 
Implied multiplication, 1-21 
INCREMENT error, B-12 
Independent variable, 4-5, 6-3, 6-5, 
6-6 

INPUf Jl0-2j 10-11 |A-7| 
Input to programs, 10-11 to 10-13 
I/O menu, 10-11 to 10-13 
Inserting, 1-8 
Instructions^] |l^6][T^7l 
INT, 2 -10JA-7T 
INT -T-, 2-7 A-7 
Integer part, 2-10, A-8 
Interrupt, 1-7, 10-4, B-ll 
INVALID errorj B-12 1 
INVALID DIM errorl 
Invers e: ~ 1 [j^^ATf 

log, 2-5 

trig, 

I PART, 2-10, A-8 



B-12 



Index 1-3 



K 



keyboard, 2 



Ln (lists), 8-2 to 8-5, A-26 
LABEL error, |B-12| 
Labels (program), 10-10 
Last Answer, 1-16, 10-4 
Last Entry, 1-14, 1-15, 10-4 
LBL, 10-7, 10-10, A-8, B-12 
Less than: <, 2-16, A-8 
Less than or equal: <, 2-16, A-8 
LINE(, p7 = 3][7-4||A-8| 
Line (stat), 9-18, 9-20 to 9-21 
Linear regression, 9-15, 9-16, A-8 
LINREG, 9-14 to 9-16, A-8 
LIST MATH menu, 8-9, 8-10 
LIST OPS menu, 8-6 to 8-8 
Lists, x 8-2 to 8-10 
arguments, 2-3, 8-5 



deleting, 9-11, i 
dimension, 8-6, 


)-13 
8-7 


IaIsI 


displaying, 


8-4 





elements, 9-10 to 9-12 

entering, 8-3 to 8-5, 9-10 to 9-12 

in expressions, 8-3 

graphing, 8-4 

recalling values, 8-4 

saving, 8-3 

storing values, 8-4 

variables, 8-2 to 8-5, A-26 

viewing, 8-4 
LN, 2-5 A-8, B-9 
LNREG, 9-14, 9-16, A-9 
LOG, 2-5 A-9, B-9 
Logarithm, 2-5, A-9 
Logarithmic regression, 9-16, A-9 



M 



MANSIMP MODE, 1-9 1-11, 3-5, A-9 
MARK (STAT), 9-20 9-23 
MATH menu, 2-7 to 2-13 
MAX(, 2-10J2-11 , 8-9. A-9 
Maximum, 2-10, 2-11, 8-9, 9-17, 9-19, 
9-21 

1-4 Index 



M (Cont.) 

MAXX, MAXY, 9-17, 9-19, 9-21 

MEAN(, 8-9 A-9 

MED, 9-17, 9-19, 9-21, A-26 

MEDIAN(, 8-9 A-9 

Median point, 9-17 

MEMORY error, B-12 

MEMORY menu, ! 12-2 |to| 12-4 1 

MEMORY screens, 12-2, 12-3, 12-4 

Memory management, 12-2 to 12-4 

Menu map, A-20 to A-25 

Menus, x 4. 1-17 to 1-19 
ANGLE, 2-14, 2-15 
BOX (VARS), 1-19, 9-17 
DRAW, 7-3 to 7-9 
EQ (VARS), 1-19, 9-17 
I/O (PRGM) jTo-ll to| 10-13 1 
LIST MATH, 8-9 8-10 
LIST OPS, 8-6 to 8-8 
MATH MATH, 2-7 to 2-9 
MEMORY, 12-2 to 12-4 
NUM (MATH), 2-10, 2-11 
POINTS (DRAW), 7-10, 7-11 
PRB (MATH), 2-12, 2-13 



PRGM EXEC, 10-5, 10-10, 10-14 



3-17 



PRGM EDIT, 10-6 
PRGM NEW, 10-5 
£ (VARS), 1-19, 9- 
STAT CALC, 9-14 to 9-17 
STAT EDIT, 9-9 9-13 
STAT MARK, 9-18, 9-20, 9-23 
STAT PLOTS, 9-18 to 9-20 
STAT TYPE, 9-18 to 9-21 
TEST, 2-16 
VARS, 1-19, 4-10 
X/Y (VARS), IT : T9J9-17| 
Y-VARS, 1-19 
ZOOM, 4-15 to 4-17 
MIN(, 2-10, 2-11, 8-9. A-9 ; 
Minimum, 2-10, 2-11, 8-9 

1 9-19,| E : 2"TT 
MINX, MINY, 9-17, 9-19, 9-21 
Modes, 1-9 to 1-11, 3-5, 4-4, 5-3 
MODE error, B-12 
Models, |9-T5,|9-16) 
Multi-argument functions, 1-20 
Multiple entries, 1-6, 1-15 
Multiplication: X, | 1-21J2 4| A-10| 



1A-10 
9-17, 



9-17, 



N 



n (statistics), 9-17, A-26 
Natural log, 2-5, A-8 
nCr, 2-12, 2 -13] A-10 1 
NDERIV(, 2-1, 2 -9] A-10 | 
Negation: - 1-21, 2-6. A-ll 
NEST LEVEL error, B-12 
NORMAL MODE, 1-91 1-lOjA-ll | 
Not equal: 2-16, A-ll 
nPr, 2-12, A-ll 

NUM (MATH) menu, 2-10, 2-11 
Numerical derivative, 2-7, 2-9, A-10 



OFF, ON, 3 1-2 

1-VAR STATS, 9-14, 9 -15] A-ll | 
One-variable statistics, 9-14, 9-15, 

| A-ll | 
OVERFLOW error, B-12 



Panning, 4-13, 5-6 
PARAM MODE, 1-9 1 11. 4-4 5-3. 
A-ll 

Parametrics, 1-19, 5-2 to 5-6 
Parentheses, 1-21 
PAUSE jIPrJ 10-9] 10-13] A-12 1 
Pausing a program, 10-7, 10-9, 10-13, 
A-12 

Permutations, 2-12, 2-13, A-ll 
Pi: 7i, 2-6, A-12 
Pixel, x. 4-17, B-8 
PLOTw(, 9-18 to 9-24, A-12 



PLOTSOFF, PLOTSON, 9-21, A-12 
Plotting graphs, 4-11, 4-14 
Plotting stat data, 9-18 to 9-21, 

1 9-23 | to | 9-24 [ ~ 
POINTS (DRAW) menu, 7-10, 7-11, 
A-13 

Polar to rectangular, 2-14, 2-15, 
A-13 

Power of ten: 10 A , 2-5 A-12, B-9 
Power regression, 9-14, 9-16, A-14 
Powers: A , 2-5, A-12 
PRB (MATH) menu, 2-12, 2-13 
PRGM_, 10-7, 10-10, 10-14, A-13 
PRGM CTL menu, 10-7 to 10-10 



P (Cont.) 
PRGM EXEC men u.l 10-5,1 10-14 1 
PRGM EDIT me nu,|io-6| 
PRGM I/O menu j 10-11 |tcj 10-13 
PRGM NEW menu, 10-2, 10-5 
Probability, 2-2. 2-12, 2-13, A-10, 
A-ll 

PROD, 8-9 8-10, A-13 
Product of a sequence, 8-10 
Program editor, 10-6, 10-7, 10-11 1 
Programs, 10-2 to 10-14 

commands, 10-5 

erasing, 10-4 

executing programs, 10-5 

names, 10-4 
P^Rx(, P^Ry(, 2-14, 2 -15] A-13 1 
PT-CHANGE(, PT-OFF(, PT-ON(, 7-10, 

7-11, A-13 
PWRREG, 9-14, 9-16, A-14 



Q 

Q1,Q3, 9-17, 9-19, 9-21, A-26 
Quadratic fit/regression, 9-16 
QUADREG, 9-14, 9-16, A-14 
Quartiles, 9-17, 9-19 
QuickZoom, 4-13, 5-6 



r (radian notation), 2-14, A-14 
r (statistic s),|9-15 N 9-17, A-26 
r variable, A-26 

RADIAN, l-9 i|l^llj2-14j4-4jA-14| 
RAND, 2-12, A-14 
RANDINT(, 2-12, 2-13, A-14 
Random numbers, 2-12, 2-13, A-14 
Real numbers, |x| 

Rectangular coordinates, 4-12, 4-13, 

|5-6|A-15]A-16| 
Rectangular to polar, 2-14, 2-15, 

|A-16jA-17| 
REGEQ (regression equation), 

[9^4lto|9-5 9-15, A-26] 
Regressions, 9-4, 9-5, 9-14 to 9-16 
Relational operators, 2-16 
REMANINDER(, 2-10, 2-11, A-14jA-15| 
Reserved variables, A-26 
Resetting, ^] |l2-4| 

Index 1 1-5 



R (Cont.) 

Residuals, 9-6, 9-7 



El|i=i7l 

.9|4-8J|5-4| 
0, A-16 



RETURN, 10-7, 10-10, A-15 

root 51, 12-7112^81 A-1 5, B-9 

ROUND(, 2-10, A-15 

Running programs, 10-5 

R^Pr(, R^P9(, 2-14, 2-15, A-15, A-16 



SCATTER plot, 9-18, 9-20 
SCI MODE, 1-7|| 1-911 -10, A-16 
Scientific notation, 1-7, 1-9, 1-10, 

A-16 
2nd, lly 

Selecting from a menu, 4 
Selecting functions, 1-19, 
SEQ(, 8-2 8-6 8-8 8-10, 
Sequence 

generating, 8-2, 8-6, 8-8, 8-10, 
A-16 

product, 8-10 

sum, 8-10 
SEQUENTIAL mode, 1-9, 1-11, 4-4. 
A-16 

Service information, B-14, B-15 
SHADE(^3] l7-9l A-16J A^lTT 
SHADE_Y>(, 7-2 1 7-31 1 7-71 A^17] 
SHADE Y<(, 7- 2][7 : 3][7 : 8lA-17| 
oX, oY, 9-17, A-26 
I (VARS) menu, 1-19, 9-17 
IX, SY, IX 2 , IY 2 , IXY, 9-16, 9-17, 
A-26 

►SIMP, 3-3, 3 -8, A-17 
SIMUL, 1-9 1-11, 4-4 A-17 
SIN, SIN" 1 , 2-4. A-17, B-9 
Sine, 2-4, A-17,|B-9| 
Smart Graph, 4-l lT4-14,|5-5| 
SORTA(, SORTD(, 8-6. 9-9. 9-13, A-17 
Sorting lists, 8-6, 9-3, 9-13 
Square: IH l 2-51 A-18 1 
Square root: V", 2-5 A-18, B-9 
Square Window, 4-2, 4-15, 4-17, 
A-19 

Standard deviation, 9-17 
Standard Window, 4-2, 4-9, 4-15, 

4-17, A-19 
STAT error, B-13 
STAT CALC menu, 9-14"Tto |9-17| 

1-6 Index 



S (Cont.) 
STAT EDIT menu, 9-9 to 9-13 
STAT list editor, 9-2 to 9-7. 

H^tolljllJ - 
STAT MARK menu, 9-20, 9-23 
STAT PLOT error, B-13 
STAT PLOTS, 9-18 to 9-20 
STAT TYPE menu, 9-18 to 9-21 
Statistics, 1-19, 9-1 to 9-24 
analysis, 9-2 to 9-7, 9-8. 

9-14 to 9-17 
calculations, 9-2 to 9-7 

9-14 to 9-16 
data, 9-9 to 9-11 
in programs, 9-22 
plotting, 9-18 to 9-21 

9-23, 9-24 
results, 1-19, 9- 
variables, 1-19, 
STOP, 10-7, 10-10, A-18 



M7l 
9, 9-17 

n I a _i q I 



Stopping, 1-7, 10-4, 10-7, 10-10 
Store: », 1-13, 8-3 8-4 A-18 
Storing, 1-13, 1-16, 8-3, 8-4 
Subroutines, 10-10, 10-14 
Subtraction: -, 2-4 A- 
SUM, 8-9 : 8-10, A-18 
Summation, 8-10, A-18 
Sum of a sequence, 8-10 
SX, SY, 9-17, A-26 
SYNTAX error, B-13 
System variables, A-26 



A-18 



T variable, 5-3, 5-4, 6-3, A-26 
Tables, 8 to 10, 6-1 to 6-6 
TABLE SETUP screen, 6-2, 6-3 
Table variables, 1-19, 6-3, 6-5 
TAN, TAN -1 , 2-4 A-18, A-19, B-9 
TBLMIN, 1-19, 6-2 ; 6-3 ; 6-5 
TEST menu, 2-16 
THEN, 10-7, 10-8, A-19 
9 variable, 1-12, A-26 
TMAX, TMIN, 5-4 5-5 B-13 
TRACE, 4-13, 4-14, A-19 
Trace, I12F 13, 4-14, 5-6, 9-21 
Trig functions, 2-3 
TSTEP, 5-4 ; 5-5 ; 5-6 B-8 B-13 



T (Cont.) 

Turning functions on and off, 1-19, 
4-8. 5-4 

Turning the TI-80 on and off, 3, 

2-VAR STATS, 9-14, 9-15, A-19 
Two-variable statistics, 9-14, 3-15, 
A-19 



u 

UNDEFINED error, B-13 



Y (Cont.) 
Y-VARS menu, |l-19 | 
Yw, 1-19, 4-5 to 4-7. 10-12, A-26 
Y1, Y2, Y3, 9-14, 9-15, A-26 
YwT functions, 1-19, 5-3, A-26 
Y= editor, 1-19, 4-5 to 4-7, 5-3, 6-4 
A-26 

Y= functions. See Yw, XnT, functions 
YFACT variable, 4-16, 4-18 
YL (Y-list), 9-15, 3-18, 9-20 
YMAX, YMIN, YSCL, 4-9 4-10, 4-12, 

4-13, 4-17, 5-2 5-4 9-19, 

A-26, B-8 ; B-12, B-13 



Variables, x, 
VARS menu 
VERTICAL, 7 



1-12 



1-13, A-26 



1-19 

3J17-5|A-19| 



Vertical line, 7-5 
Viewing rectangle, viewing window. See 
Window 



w 



Warranty information, B-14, B-16 
Wind ow, liTF ig, 4-9 to 4-lW 

4-15 to 4-18, 5-3 to 5-6. 

9-21, A-26, B-8 
WINDOW RANGE error, B-13 



XJkey, 1-8, 4-5,5-3 
x, 9-17, A-26 

X, 4-5 : 4-11 to 4-13, 6-3 : A-26, B-ll 
XwT functions, 1-19, 5-3, A-26 
XFACT variable, 4-16 
XL (X-list), 9-15, 9-18, 9-20 
XMAX, XMIN, XSCL, 4-9 4-13, 4-9 
1 4-lOj 4-12 J 4-17J5-2JI5-4I 
9-19, A-26, B-8, B-12, B-13 
X/Y (VARS ) menu,|l-19,|9-17r 
XYLINE, 9-18, 9-20, 9-21 



ZBOX, 4-15, A-19 
ZDECIMAL, 4-15, 4-17jA-19| 
ZOOM, 13. 1-18, 4-15 to 4-18, 

■ — " " 1 I I 3 

5-6 

ZOOM error, B-13 
ZOOM FACTORS, 4-18 

ZOOM IN, 4-15, 4-16 
ZOOM menu, 4-15 to 4-17 
ZOOM OUT, 4-15, 4-16 
ZSQUARE, 4-2 4-15, 4-17jA-19| 
ZSTANDARD, 4-15, 4-17, 5-6 A-19 
ZTRIG, 4-15, 4-17, A-19 



ATBL, 6-2. 6-3. 6-5. 4-18, 4-19, 6-6 
AX, AY, 4-10, 4-17, A-26, B-8 
e, 2-9 

oX, cY, 9-17, A-26 

X (VARS) menu, 1-19, 9-17 

XX, XY, XX 2 , XY 2 , XXY, 9-17, A-26 

9, 1-12, A-26 



Y 



, 9-17, 


A-26 


,4-11 
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